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B'.ON ETICS ' 5616 Nichoison Lane, Kensington, Maryland 20795 301 881-5600

December 31, 1974

Mr. Leonard Appleby, Contracting Officer
Department of Health, Education and Welfare
Public Health Service

Food and Drug Administration, CA-212

5600 Fishers Lane, Room 5C-13

Rockville, Maryland 20852

Reference: Contract FDA 71-268; LBI Project #2446

Dear Mr. Appleby:

Litton Bionetics, Inc., is pleased to submit a report for the referenced
contract entitled "Mutagenicity Screening Studies" for compound FDA 71-39,
Propyl Gallate.

Included in this report are the results and raw data of the three tests
conducted: Host-Mediated Assay, Cytogenetic Studies and Dominant Lethal
Assay. Eight (8) copies are being submitted for your review.

Upon completion of the toxicology work an evaluation was made of our results
to those appearing in the literature. In cases where our values were lower,
the toxicology was repeated. In some instances either the Host-Mediated
Assay, Dominant Lethal Assay and/or Cytogenetic Studies were also repeated
at one or more levels to fulfill the requirements of the contract. In some
cases, the acute and/or subacute assays were involved.

1f there are any questions concerning this report, or, if additional informa-
tion is required, please do not hesitate to contact us.

Sincerely,

LITTON BIONETICS, INC.

“Can

Robert J. Weir, Ph.D.
Vice President

RIW:11s
Enclosures (8)




~y "

) Y Y T

D |

Ty Ty T Ty OTTYY Ty Ty Ty 7Y )

)

I REPORT tivcviveeevecocassocesoscacsscsasssscsscsnccancasas
A. Introduction ....ccieeeeereesenesenassaccccanonne -
B. Objective «.vvieererieeceevenescscsasssconscnanns
C. COMPOUNd ..cvvieerencrnocencncosnansnanssncncaans

1. Test Material ....cceveierececccacescnnnes

2. DOSAGES +.vevrrancersonacnsssensonscasanas

D. Methods .....ciiviieiierececeneccncnasecessanncnne

E. SUMMAYY ..ivevererencnceocoens W eeeestesasesacinnn

1. Host-Mediated ASSay .c.eveveverrenecocecnns

2. Cytogenetics ...vieeiieneecccnoacosannans

a. InVivo coiiiiiiiiiiiiii i

b. In Vitro coeveiiiiiiiieiieneiennns,

3. Dominant Lethal ..covevvinnienneeneccenncans

F. Results and DiscusSion ...civievececnccnnconnanas

1. Toxicity Data - Test I .cvvivenrecenenenns

a. Invivo cevieeiiiiieniieeiananaen,

b. InVitro ccovieiiiiiiiiiiiiien..

C. Toxicity data sheets ..............

2. Host-Mediated Assay - Test I .....ccc.....

a. Host-mediated assay summary sheets.

- b. Host-mediated assay data sheets ...

3. Toxicity Data - Test Il ..ccvvvvennnnnnees

Toxicity data sheets .....ocevv.en.

4, Host-Mediated Assay - Test II ............

a. Host-mediated assay summary sheets.

b. Host-mediated assay data sheets ...

5. Cytogenetics - Test I .oveieieeieccnannaaen

a. In VIVO ceiiiiniiiiiiinnienenncnnns

b. R

c. Cytogenetic summary sheets ........

6. Cytogenetics - Test Il ..ovvvirvieerennnns

Cytogenetic summary sheets ........

7. Dominant Lethal Study - Test I ....cc.....
Dominant lethal assay summary

sheets ....iviiienerencrececnscnnns

8. Dominant Lethal Study - Test II ..........
Dominant lethal assay summary

sheets ...ivvireereerenacncenennane

II. MATERIALS AND METHODS ..cccveeeecccecacacscnccasccannnne
A. Animal HusSbandry .....ceeeeieeececnnecanacnsnanns

1. Animals (Rats and Mice) ...ceveeveceennnnn
2. Preparation of Diet .....civveiereenananns
3. Husbandry ......cccieeieenecccenccsacncnas

| [E BIONETICS
Litton

TABLE OF CONTENTS .




|

1 Ty T

-3

D |

)

Y

~y ey Ty Y Y Y TTY. )

D |

TABLE OF CONTENTS (continued)

II.~  MATERIALS AND METHODS (continued)
B. Dosage Determination .......ceeeveeenneneneannns 116
1. Acute LD5p and LDs Determination ......... 116
2. Subacute Studies ......eveeeiieenenennnens 118
C. Mutagenicity Testing Protocols .....eveeveeennnn. 118
1. Host-Mediated ASSQY ...ccvecveennnnennnnns 118
a. Acute Study ..ccvevenienenrencnenas 119
b. Subacute study ..c.ceeveirenennnnnn. 121
C. In vitro study ...ccovvviiienennnnn. 121
2. Cytogenetic StUdTES «.vvvreeneernonnnnenns 122
a. In vivo study «.oovvvnnncennnnnnnns 122
b. In VITro Study .eeeeveneeneennnnnn. 124
3. Dominant Lethal ASSAY eeeveeerevenceconnes 126
D. Supplementary Materials and Methods ............. 127
1. Host-Mediated Assay In Vitro and Formulae. 127
a. Bacterial in vitro plate tests .... 127
b. In vitro for mitotic recombination. 127
c. Minimal medium (bacteria) ......... 128
d. Complete medium (bacteria) ........ 129
e. Complete medium (yeast) ........... 129
2. Cytogenetics In Vitro Preparation of

Anaphase ChromoSOMES ....eveveeevececsann. 130

3. Statistical Analyses of Dominant Lethal .
StUdTeS tiiiiiiiiiiiiiiii ittt eee o 131
a. The fertility index .....cevuvenn.. 131
b. Total number of implantations ..... 131
c. Total number of corpora lutea ..... 131
N Preimplantation losses ............ 131
e. Dead implants .....cccveeee.s eeeens 132
f. One or more dead implants ......... 132
g. Two or more dead implants ......... 132
- h. Dead implants per total implants .. 132
E. References . .vviiiineeiereniernencacecennsncnnns 135
1. Host-Mediated ASSQY ..veveecenrennnnnnnnas 135
2. Cytogenetics ...vvivveereececeearenannnnes 135
3. Dominant Lethal ...ccviiinieneneennnnnanas 136

F. Abbreviations ......ccceiiiiiiiiiiiiiriiiieienaan. 137

EB BIONETICS
Litton




S |

-y

|

.

B R B |

™

M

1

B |

g

. |

1

I. REPORT

A. Introduction

Litton Bionetics, Inc. (LBI) has investigafed the possible
mutagenicity of compounds selected and provided’by the Food and Drug Admin- -
ijstration under Contract 71-268. LBI's investigation utilized the three
mammalian test systems herein described -- Host-Mediated Assay, Cytogenetic
Studies and Dominant Lethal Assay. These tests provide information as to
the types of genetic damage caused by environmental compounds -- pesticides,
chemicals, food additives, drugs and cosmetics.

The Host-Mediated Assay is based upon the assumption that the

‘abtion of a mutagen on the genetics of bacteria is similar to that in man.

This is further strengthened by the use of an eukaryotic organism (Saccharomyces

cerevisiae). Since the mutation frequencies are well established for the
indicator organism, any deviation due to the action of the test‘compound is
readily detectable. As some compounds are mutagenic in bacteria and not in

the host animal, and vice versa; this test is able to differentiate an action
which may have been due to hosts' ability to detoxify or potentiate a suspected
mutagen. This action is dependent upon the ability of the compound to gain
access to the peritoneal cavity. Coupled with the direct action of the compound

on the indicator organism in vitro, the assay provides a clear insight into

- host-mediation of mutagenicity.

Cytogenetiés provides a valuable tool for the direct observation
of chromosomal damage in somatic cells. Alteration of the chromosome number
and/or form in somatic cells may be an index of mutation. These studies utilized
examination of bone marrow cells arrested in C-metaphase from rats exposed to the

test compound as compared to positive and negative control animals. If mutational

[E BIONETICS | S 1
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changes occur, the types of damage expected due to the action of chemicals
are structural rearrangements, breaks and other forms of damage to the
chromosomal complement of the cells exposed. ]

For the in vitro cytogenetic studies, we have a more rapi;
and inexpensive means of determining chromosomal damage. This is accom-
plished by observing cells in anaphase. As the chromatids separate and
move along the spindle, aberrations may occur. Chromatids which do not
migrate to the daughter cells may lead to uneven distribution of parts or
of entire chromatids (mitotic nondysjunction). These give risé to "side
arm" bridges which have been interpreted as point stickiness or localized
failures of chromosome duplication point errors. These aberrations (bridges,
pseudochiasmata, multipolar cells, acentric fragments, etc.) are extremely
sensitive indicators of genefic damage.

The Dominant Lethal Test is an accurate and sensitive measure
of the amount and type of fetal wastage which may occur following administration
of a potential mutagen. Dominant lethal mutations are indicators of lethal
genetic lesions. The effects of mutagens on tﬁe chromosomal complement of

the spermatozoa of treated males results in alterations of form and number

of chromosomes. Structural rearrangements and aneuploidy may lead to the

production of non-viable zygotes, early and late fetal deaths, abortions and

- congenital malformations. In addition, aberrations could lead to sterility

or reduced reproductive capacity of the F] generation. The action of a mutagen
on specific portions of spermatogenesis is also apparent in this test.
| B. Objective

The purpose of these studies is to determine any mutagenic effect

of the test compound by employing the Host-Mediated Assay, Cytogehetic Studies

[BBIONETICS D - - o,
Litton _ : ‘
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and the Dominant Lethal Assay, both in vivo and in vitro tests are employed

with the cytogenetic and microbial test systems. These tests and their de-
scriptions are referenced in the Appendices A through F.
C. Compound - .
1. Test Material
Compound FDA 71-39, Propy]l Gallate, Lot Number 337/676-
001-00, as supplied by the Food and Drug Administration.
2. Dosages |
The animals employed, the determination of the dosage
levels and the route of administration are contained in the technical dis-
cussion. 7
| The dosage levels emp]byed for compound FDA 71-39 are

as follows for the Cytogenetic Studies in vivo in rats.

Test 1t Test IIY
Low Level 5.0 mg/kg = -=-----
Intermediate Level 50.0 mg/kg = ====---
LDs 500.0 mg/kg 5000.0 mg/kg
Negative Control Saline Saline
Positive Control (TEM*) 0.3 mg/kg 0.3 mg/kg

The dosage levels employed for compound FDA 71-39 are

as follows for the Host-Mediated Assay in vivo in mice.

Test 1" Test II*
Low Level 5.0 mg/kg = ==e----
Intermediate Level 50.0 mg/kg = =====---
LDs 500.0 mg/kg 2000.0 mg/kg
Negative Control Saline Saline
Corn 011
Positive Control (EMS**) 350 mg/kg 350 mg/kg
( DMN***) 100 mg/kg 100 mg/kg

*  Triethylene Melamine

** Ethyl Methane Sulfonate

*** Dimethyl Nitrosamine

+ These two tests were performed at different time intervals.

EB BIONETICS
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The dosage levels employed for compound FDA 71-39 are

as follows for the Dominant Lethal Assay in vivo in rats.

Test I* Test II'
Low Level 5.0 mg/kg = -e-m--e- g
Intermediate Level 50.0 mg/kg = =-=m---
LDs 500.0 mg/kg 5000.0 mg/kg
Negative Control Saline Saline
Positive Control (TEM*) 0.3 mg/kg 0.3 mg/kg

The in vitro Cytogenetic Studies were performed employ-

ing three logarithmic dose levels.

Low Level 0.5 mcg/ml
Medium Level 5.0 mcg/ml
High Level 50.0 mcg/ml
Negative Control Saline

Positive Control (TEM*) 0.1 mcg/ml

The discussion of this test is contained in the technical

discussion.

D. Methods

The protocols employed are explained in Appendices C and D.

E. Summary
1. Host-Mediated Assay

This compound caused no significant increase in the mutant

or recombinant frequencies with Salmonella TA-1530 and G-46 or Saccharomyces

D3, respectively. A1l in vitro tests were negative.
2. Cytogenetics
a. In vivo

“ The compound produced no detectable significant _

-aberration of the bone marrow metaphase chromosomes of rats when administered

orally at the dosage levels employed in this study.

*Triethylene Melamine
+These two tests were performed at different time intervals.
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b. - In vitro
The compound produced no significanf aberration
in the anaphase chromosomes of human tissue culture cells when tested)at the
dosage levels employed in this study.
3. Dominant Lethal
This compound was considered to be non-mutagenic in rats
in the Dominant Lethal Assay when using the dosages employed in this study.

F. Results and Discussion

1. Toxicity Data - Test I
- a. In vivo

Compound FDA 71-39 was suspended in 0.85% saline
and administered to ten male rats by intubation. The average weight of the
animals was 250 grams and each received a dose of 5000 mg/kg. A11 animals
were found dead within 24 hours. | ‘

Dose levels of 100, 500, 1000, 2000, 3000 and
4000 mg/kg were selected to determine an acute LD50. The toxicity data is
presented on the L050 reporting form using the Litchfield-Wilcoxson method.

The L050 was determined as 2100 mg/kg. The L05

 level was derived from the probit 1ine. The dose levels used were LDS - 500

mg/kg, intermediate - 50 mg/kg and low - 5.0 mg/kg. The data on the dose

levels, numbers of animals and necropsy findings are presented in the toxicity

data sheets.

b. In vitro

The compound was Suspended in 0.85% saline at the

concentrations listed above. It was introduced into tubes containing WI-38 cells

[B BIONETICS
Litton
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in a logarithmic phase of growth. The cells were observed for cytopathic

effect (CPE) and the presence of mitoses at 24 and 48 hours.

No. of Conc.
Tube No.  Cells mcg/ml CPE Mitoses

1 5X10° 1000 @+ _

2 “ 1000 + -

3 " 500 + -

4 " 500 + -

5 " 100" + -

: 6 " 100 + -
7 " 10 - +
8 “ 10 - +

9 " 1 - o+

" 1 - +

[B BIONETICS
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{ Since an inhibition of mitoses was observed a
p- closer range of concentrations was employed as follows.
1 5X10° 100 P -
r- ‘ . , 1
L 2 " 100 . + -
: K 3 R “"‘ﬁ;i ll 75 - L } '_. f.:
3 4 B T
F 5' ' .‘u .50 - +:
‘V oy ) - .‘ i H :
: ~'6, " 50. - 1‘"."5
{- 7 . _.ll_‘. . 25 '_‘4 ‘ ) ‘+-".‘
- 8t -
o 9 . L [ R ¥
| ér 10 v W - +
; - The 50 mcg/ml concentration was used as the high

level, 5.0 mcg/ml as the intermediate level and 0.5 mcg/ml as the low level.
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c. TOXICITY DATA SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-39

PROPYL GALLATE
TEST I
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Solvent: 0.85% Saline

Dosage Form: Suspension

TOXICITY DATA
COMPOUND FDA 71-39

Animals: Male rats with an average body weight of 250 grams. Al1l

animals were observed for ten (10) days.

Range Finding:
Dose

mg/kg
5000

LD50: |
100
500

1000

2000

3000

4000

[E BIONETICS
Litton

No. Dead/No. Ad%ma]s

10/10

0/5
0/5
1/5

2/5

4/5

4/5

Necropsy and Day of Death

“Day 1 (10): Pleural fluid;

distended intestine.

None
None

Day 4 (1): Pleural fluid;
distended intestine.

Day ‘1 (1) and Day 2 (1):
Pleural fluid; distended
intestine.

Day 1 (4): Pleural fluid;
distended intestine.

Day 1 (4): Pleural fluid;
distended intestine.



I'DSO REPOKYTING FORM USING LITCUFIELD-WILCOXON NITIOL

DOSE EFFECT CURVE FOR Compound FDA 71-39 Propyl Gallate

? COSERVES ZXDZCTZO QLE-ZHZT v COUTLlk.
DOSE PROPORTION ! ZERCEXT PIRCZLD ! s . 26 (chil®
500 o/5 1 0 1 i
11,000 I V7 i 20 .} : i
2,000 | s | 40 : 48 : ‘
3,000 as | e0 oo ! :
4,000 | a5 ; 80 t 84 , ‘
] : ] |
Total animals = 25 ] Totai =
Nunber Doses, K = 9 (CEi)2 = .608 . ~
Animals/Dose = 5 . Dacrees oI Freecldon, nLs=k-2= 3
(CHI)Z_ for n of k-2 = 7.81 since --608 is less ztran 7.8] ,
thaereiore cata not significancly
heterogencous
LDgy = _ 4,000 B
1Dgy = _ 2,100
LD3g = _ 1,100 _
fLDgo = S_2.77 = (1.907) - 2.77°= (1.907) 2.77 = (1.907):71%= 1.59
: Y N! VN AN

LDgg x feDgy = (2,100)(1.59) = 3,339 ~3340

Lpse = (2,100)/(1.59) = 1,320.7~1,320

i'DSO and 19/20 Confilence Limits = Pr {] ,320 € LDy = 3:340_3= .95

Attached should be & plot of the dose-eifect curve on log-zretolit papor.
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2. Host-Mediated Assay - Test I
Compound FDA 71-39 caused no significant increases in
the mutant frequéncies with Salmonella TA-1530 and G-46. The higher frequencies
with G-46 were not significantly higher than the negative control. The lowest
recoveries were well above the cut off point and were consistént in the sﬁb-

acute LDS. Tests with Saccharomyces D3 showed no significant increases in

recombinant frequencies. The in vitro tests were negative.

EB BIONETICS 12



. EVALUATION SHEET

Compound:  71-39 Propyl Gallate

In Vivo
Possible v
Indicator Strain In Vitro Lov Recoveries Controls Other Comments '
TA-1530 pos. NC  NC OK 1. No doses positive
PC
rpe 472
TR A | AL PC OK
| - Al
; AH SANC OK
sané
S4¢Jcs} a5/ SANC
‘ SAL
SAl
SAH
G-46 ‘
e g 8’/'7/‘72 s0s. 22 NC OK 1. No doses positive
Acades » AL PC OK 2, Mean recoveries on the

$have } glitly Al SAL and SAH were 2,50 and
z 1.89. Although high
Lo
g M | AH SANC OK e o though teh,

SANC Resulted from low recoveries,
s . _
AH
03

e ‘ NC NC OK lf No doses positiver

»e i 072 pos. PC

Aosles ) , AL PC OK
Al :

S#we ) AH SANC OK

Sy § Orifre S sanc
SAL
SAI
SAH

Summary:  Data appears acceptable - the only problems which might be encountered
will center on the two low recoveries of G-46 in the subacute trials, I would
accept the results because the mean frequencies for those two dose levels are not
significantly higher than the negative control and allow interpretation of the
' @ %) W data. Although the MFT/MFC results are higher for the G.46 13
- than the TA-.1530, the difference is still not quite in line
' with the historical differential, I don't feel this is critical
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a. HOST-MEDIATED ASSAY SUMMARY SHEETS
CONTRACT FDA 71-268
COMPOUNb FDA 71-39
PROPYL GALLATE
TEST 1
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HOST MEDIATED ASSAY
SUMMARY SHEET

COMPOUND: FDA 71=39

‘SALMONELLA . SACCHAROMYCES D=3
TA1530 G=46
MMF MFT/MFC MMF MFT/MFC'  MRF  MRT/MRC
(X 10E=8) (X 10E-8) (X 10E=5)
ACUTE - ‘ "

- NC - o6l o 80 } ‘ 5.22 - e
PC 7443 12.18 17467 22,09 59,66 11,43
AL 2405 Se36 69 86 3460 69
Al 63 1,03 1.98 2,48 4484 093
ALDS : 2407 Se39 1.02 1,28 3¢59 69
SUBACUTE
NC , 70 oS4 S.75 )
SL 97 1039 2450 4463 4,98 87
SI 68 «97 ¢89 1.65 7407 1423

 SLD5 90 1s29 1.89 3,50 o 4u0 77
IN VITRO  TA153p G=4t6 - -3

% CONC % SURVIVAL R X 10€s
TCPD - - 0.25 61.7 4
NC - - - 100.0 5 .
PC . + + 0.50 68.8 267

STOP

SL
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HOST-MEDIATED ASSAY DATA SHEETS
CONTRACT FDA 71-268
COMPOUNb FDA 71-39

PROPYL GALLATE
TEST I
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" for this compound. Thus, the source of the adjusted raw .

Host Mediated Assay - Adjusted Raw CFU x 107/0.6 ml
The true raw colony counts were lost through autoration

CFU x 107/0.6 m1 (Column A) was the true raw counts as assim-
{lated by the automatic colony counter. multiplied by the
automatic proaram by 0.16666666666667 (Lolumn B) and then
divided by 0.1667 (the chesk fiqure). The original concept
was that the true CFU x 10//0.6 ml would be printed as column
A: Through a programina anomaly the Column B check figure was

obtained as the raw CFU x 107/0.6 ml and recorded as such.

. Step 1: Technician set counter - plates on counter.
Step 2: Automatic equipment accumulates counts on
3 plates of 10-6 dilution as CFU x 107/0.6 ml.
Step 3: Automatic equipment multiplies count obtained
in step 1 by 0.16666666666667 to obtain total
. count/ml! at 108. _ '
Step 4: Automatic check of result of step 3.
TC x 108 & 0.1667 = CFU x 107/0.6 m
Step 5: Technician was to record the true raw CFU x
107/0.6 m! in loq book, however, the computer
developed a quirk and provided the Column B
check figure as the raw count.

To clarify the problem Column A is headed Adjusted Raw CFU X 10E7/
0.6 m1 in each case where the check figure was provided as the raw
count.

L 4
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- HOST MEDIATED ASSAY REPORT SHEET

COXPOUND: FDA 71-39 ORGANIS!? SALMONELLA® TA1530
DOSE LEVELS WNEGATIVE CONTROL = SALINE (ACUTE TRIALS)

TREATMENT:»IN VIVOs» ORAL, ACUTE DATE_STARTED:‘JULY,ZQO 1972
A B C ] (8]
ADJUSTED TOTAL MO, MUTATION

ANIMAL RA®W CFU X TOTAL CFU X MUTANTS X FRZ (C/3)
NUMBER 10E7/70+60ML 10E8/1.08ML 10E0/1.0ML X 10E=8

1 28450 4475 300 63

2 56.94 9,49 1.00 «11

3 13.42 3¢07 4000_ 130 *

4 55.93 Q.33 2.00 o221

5 2172 Je62 2¢00 ¢35

6 38.70 6elts 3.00 47

o7 14,10 2035 1.00 43

8 2922 4-87 4.00 082

9 22+56 3e76 3¢90 «80

i0 32428 . 5,38 4,00 ' o 74

NOe OF ANIMALS EQUALS 10

e > e ** B = B o TR v B o I o RO oo BN vy Y

COL. 8 CoL. C CoLe. D

: (X 10E8) (X 10E0) (X 10Z=3)
MEAN 5,31 2,70 51
RANGE 7ol 3.00 1.20
MAX . 9449 4,00 1430

MIN 2¢35 1.00 oll

e ... % SUMMARY WITH OUTLIERS REMOVED -

COL. B CoL. C CoL. D
(X 10£8}) (X 10E0) (X 10z=-3)
MEAN 5456 2456 *+DJ
RANGE Tell 3.00 o72
MAX 9.49 4,00 82
MIN ] ) 2435 1.00 011

18
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HOST MEDIATED ASSAY REPORT SHEZT

COMPQUNJ: FJA 71-39 ORGANIS'i: SALMONELLA” TA1530
DOSE LEVEL? POSITIVE CONTROL = DMN = 100 MG/KG

TREATMENTS IN VIVOe ORAL, ACUTE DATE STARTEDS JULY 24, 1972
A B c D
ADJUSTED TOTAL NO. MUTATION

ANIMAL RA¥W CFyU X TOTAL CFU X MUTANTS X FRE (C/3)
NUMBER L0E7/0«6ML 10E871.08L 1020/1,0ML X 19E=8

1 20428 3438 29,00 858

2 19,74 3.29 24.00 729

3 88.18 . 14.70 . 26408 1077 *

4 21.18 3453 23.00 . 652

5 19450 3.25 38400 11469

6 17.22 287 18.00 627

7 19,14 3.19 24400 7.52

8 12.35 2.06 21.00 10.19

9 16498 2.33 26400 ‘ 9419

i0 32488 - 548 29400 529

NOs OF ANIMALS EQUALS 10

COL. B CoL, € CoLe. D
(X 10E8) (X 10EQ) (X 10£=8)
MEAN 4.46 25.80 Teltd
RANGE 12.64 20.00 9.92
MAX 14,790 38,00 11.069
MIN 2.06 18,00 1.77

% SUMMARY WITH OUTLIERS REMOVED

= I s e B e TR I SR R

CoL. B CoL. € CoLe D
(X 10E8) (X 10E0Q) (X 10E£-3)
MEAN 3.32 25,78 8405
RANGE 342 20400 6 e 40
MAX 548 38,00 11,69
MIN 2.06 18,00 5429
STOP :
10021 E ILLG I=-FORMAT INPUT

FMD777  INs

£10022 I LIST ITEM AT 100153, INPUT FIELD IS <02>
L;ALKSA:K SEJUINCE

. ROGRAM ENTRY LINE  ADDRESS CALLER LINE  ADDRESS
SFI0  SFI0 . 007317, 165, 001042

‘[§7~ .. _ S 19
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HOST MEDIATED ASSAY REPORT SHEET

CONPOUND: FDA 71-39 ORGANISMS SALMONELLA TA1533'
DOSE LEVEL: LOW = 5 MG/KG '

TREATMENTS IN VIVO» ORAL» ACUTE DATE STARTED: JULY 24 1972
A B8 C D
ADJUSTED TOTAL NO. MUTATION
ANIMAL RAW CFU X TOTAL CFU X MUTANTS X FRE (C/8)
NUMBER 10E7/0.6ML 10E8/1.00ML 10E0/1.0ML X 10g-8
1 14,10 235 8,00 3.40
2 20410 335 2,00 60
3 2394 3499 v 4,00 1.00
4 12.72 212 9,00 4425
5 16.62 277 4,00 1.44
6 17.70 295 8,00 2471
7 15.78 263 6,00 2.28
8 19.08 Je18 7.00 220
9 22474 379 3,00 . 79
10

16.20 270 5,00 1.85

10« OF ANIMALS EQUALS 10

CoLe B CoL. C CoLLe D
(X 10E8) (X 10E0) - (X 10E=-8)
MEAN 298 Se60 , 2.05
RANGE 1.87 "~ 7.00 3465
MAX 3099 9.00 “025
MIN 2.12 2400 «60

NO OUTLIERS




! DOSE LEVEL: INTERMEDIATE=~ 50 MG/KG
i |
ﬁg TREATMENT: IN VIVO, ORAL» ACUTE
i
A B
ADJUSTED
ANIMAL RAW CFU X  TOTAL CFU X
NUNBER 10E7/046ML ~ 10E8/1e0ML
1 15,54 2459
2 11.94 1.99
3 18443 3408
4 11.58 1493
5 38,34 6439
6 18418 3,03
7 21,48 3458
8 19468 3418

- HOST MEDIATED ASSAY REPORT SHEET

COMPOUND: FDA 71=-39

NOs OF ANIIALS EQUALS 8
TOTAL CFU OUT OF RANGE EQUALS e -

COL. 5
(X 10E8)
MEAN Je22
RANGE k.46
MAX 6439
MIN 1.93

ORGANISM: SALMONELLA TA1530

DATE STARTED: JULY24, 1972

C
TOTAL NOe.
MUTANTS X
10EG/140ML

3,00
3.00
1.00
1.00
2,00
2.00
1.00
1.00

CoL. C
(X 10E0)
1.75
200
3.00
1.00

D
MUTATION
FRE (C/B)
X 10E-8

1.16
1.51
32
52
31
»66
v28
31

CoL. D
(X 10E=8)
63

1.23
1.51

.28

NO OUTLIERS
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HOST MEDIATED ASSAY REPORT SHEET

COMPOUND: FDA 71=39

DOSE LEVEL: LDS5 = 500 MG/KG

A
ADJUSTED
RAW CFU X

10E7/0.6ML

ANIMAL
NUMBER

18.72
12.42
11.28
10.74
11.34
12.54
17.94
18430
31468

VO ~NOONE GV

NO. OF ANIMALS EQUALS

TREATMENT? IN VIVOs ORALs ACUTE

TOTAL

ORGANISM: SALMONELLA TA1533

B
CFU X

10E8/1.0ML

g

NOs OF CONTAMINATED EQUALS

- MEAN
RANGE
MAX
MIN

% SUMMARY WITH OUTLIERS REMOVED

MEAN
RANGE
MAX
MIN

C
(X

C
(X

3e12
2407
1.88
1.79
1.89
2409
2499
3405
528

1

OL. B
10£8)

2¢68
3449
5.28
1.79

OL. B
10E8)
2.78
3449
5¢28
1.79

ﬂ

- - - - - . . £ e

C

TOTAL NOe
MUTANTS X
10E0/1.0ML

4,00
4,00
3.00
3,00
9,00
J3.00
9,00
6,00
5.00

COLe C

(X 10E0) .

S5e.11
600
9.00
3.00

COLe. C
(X 10E0)
4463
6400
3.00
3400

DATE STARTED: JULY 24s 1972

D
MUTATION
FRE (C/3)
X 10E-8

1.28
1.93
1.60
1.68 -
“q76 *
1.44
301
1.97
95

CoL. D
(X 10E=8)
2407
381
4e76
*95

CoL. D
(X 10E=8)
1.73
2+06
301

95

22



HOST MEDIATED ASSAY REPORT SHEET

COMPOUNDS FDA 71=32

TREATMENT: IN VIVOr ORAL, ACUTE

A
ADJUSTED
ANIMAL RAW CFU X

NUMBER 10E7/0+6ML

33.78
13.%2
14,88
23.64
16.98
21.90
2622
14.28
28.38
39418

OCOWNTUNFEON P

[y

NOe OF ANIMALS EQUALS

MEAN
RANGE
MAX

| | MIN

" NO OUTLIERS

TOTAL CFU X
10E8/1.0ML

10

c
(X

B

5063
2432
2448
2.94
2.83
3.65
437
2.38
4473
653

OL. B
10£8)
3489
4.21
6453
2¢32

c
TOTAL NO.
MUTANTS X

10E0/1,0ML

4,00
3400
1.00
- 300
44,00
1.00
2400
1.90
Le20
S00

CoL. C
(X 10E0)
2.60
3.00
4,00
1.00

ORGANISMS SALMONELLA” TA1530
DOSE LEVEL! NEGATIVE CONTROL =~ SALINE (SUSACUTE TRIALS)

DATE STARTED: JULY 28+ 1972

0
MUTATION
FRE (C/3)
X 10E-8

o 71
1.29
o 40
75
1ol
o227
46
2
« 85
o456

CoL. D
(X 10E-8)
70

1.14
1,41
27

23
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5 HOST MEDIATED ASSAY REPORT SHEET
-
1 COiMPOUNDS FDA 71=35 ORGANISM: SALMONELLA TA1537
S8 DOSE LEVEL: LOW = 5 MG/KG
TREATMENT: IN VIVO,» ORALs¢ SUBACUTE DATE STARTED: JULY 28+ 1972
A B c D
ADJUSTED TOTAL NOe MUTATION
ANIMAL RAW CFU X  TOTAL CFU X MUTANTS X FRE (C/3)
- NUMBER 10E7/046ML 10E8/1+0KL = 10E0/140ML X 10E=8
1 17.34 2.89 2,00 «69
2 10474 1.79 2,00 1.12
3 18472 3.12 5,00 1.60
4 13.59 2.25 2,00 89
5 15,42 2457 3.00 1417
6 12412 2.02 3,00 1.49
7 32410 5435 1,00 19
8 28492 4.82 3.00 62

 NOe OF ANIMALS EQUALS 8 '
TOTAL CFU OUT OF RANGE EQUALS 2

COLe B COLe C CoL. D
(X 10E£8) (X 10E0) (X 10E=-8)
MEAN 3.10 2463 097
RANGE 3.56 4,00 _10“2
MAX 5435 S5.00 1.60
MIN 1.79 1.00 «19

NO OUTLIERS

)
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- HOST MEDIATED ASSAY REPORT SHEET

COHMPOUND: FDA 71=3% ORGANISM: SALMONELLA fleSé

DOSE,LEVEL: INTERMEDIATE =~ 50 MG/KG

A
/
[;L
P
EL TREATMENT: IN VIVO, ORALoVSUBACUTE DATE STARTED: JULY 28¢ 1972
i }
B c D
D‘ ADJUSTED TOTAL NO. MUTATION
' ANIMAL RA# CFU X  TOTAL CFU X MUTANTS X FRE (C/B)
[}q NUMBER 10E7/0,6ML 10E8/1.0ML 10E0/1.0ML X 10E=8
1B 1 49,50 8425 4,00 .48
2 12090 2015 5.00 2.33 x
3 15,72 2.62 1,00 ¢38
: 4 49,02 ' 8617 5.00 +61
* 5 3114 5¢19 2,00 «39
[}_ 6 40098 6483 2,00 29
, 7 19,74 3429 1,00 *30
{ 8 27.72 462 3,00 65
E?T NOe OF ANIMALS EQUALS 8
; NOs OF CONTAMINATED EQUALS 1
TOTAL CFU GUT 'OF RANGE EQUALS 1
[%ﬁ~ COL. B COoL. C CoL. D
(X 10E8) (X 10EO0) . (X 10E=8)
MEAN . 514 288 o668
RANGE ‘6+10 4,00 2403
5 MAX - 8425 5.00 2.33
MIN 2.15 1.00 «29
Ir
- % SUMMARY WITH OUTLIERS REMOVED
Jom '
}E : COL. 8B COL. C COL. D
f : (X 10E8) (X 10E0) (X 10E=R)
MEAN 5¢57 257 il
]f‘ RANGE 5463 4400 «36
£ MAX 8425 5600 65
) MIN 262 1.00 29
APYP
'l
i
-
28
-

[ SEe ] | "}
R

Y

25



HOST MEDIATED ASSAY REPORT SHEET

CO%POUND: FDA 71-39 ORGANISM: SALMONELLA TA1530

DOSE LEVEL: LD5 = S00 MG/KG

TREATMENT: IN VIVO:, ORALs SUBACUTE DATE STARTED: JULY 28, 1972
A B C D
ADJUSTED "TOTAL NO. MUTATION
ANIMAL RAW CFU X TOTAL CFU X MUTANTS X FRE (C/R)
NUMBER 10E7/006ML 10E8/1.0ML 10E0/1.0ML X 10g=-8
1 18.18 303 2,00 +66
e 20.28 J3¢38 1,00 30
3 12.42 207 3400 1.45
4 16.02 2467 3,00 1.12
5 14,70 245 2.00 «82
& 12.12 2.02 3.00 1.49
7 14.64 2elt4 2400 82
a8 2354 J.84 4,00 1.04
9 l4.94 249 1.00 o440

NOe OF ANIMALS EQUALS

9

TOTAL CFU OUT OF RANGE EQUALS 1

COL. B CoL. C coL. D
(X 10E8) (X 10E0) . (X 10E=3)
MEAN 271 233 90
RANGE 1.82 3,00 1.19
MAX e84 4000 1.49
MIN 2.02 1,00 30

NO OUTLIERS

i

26
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i
- . HOST MEDJIATED, ASSAY. REPORT SHEET
. . v
. COMPOUND: FDA 7139 ORGANISM} SALMONELLA G=46 -
i DOSE LEVELS NEGATIVE CONTROL SAL;NE, |
2 TREATMENT3 IN VIVOe ORAL) ACUTE OATE STARTED{. AUGUST. 7, 1972
- A | B | ¢ | D
f‘ ADJUSTED - TOTAL NO, MUTATION
4 ANIMQ RAW CFU X TOTAL CFU X, MUTANTS X FRE (C/B)
NUMBER' 10E7/0+6ML,  10E8/1¢0Mh ;oqozx.oML X ADE=8
~g§ i 43,86 Ta3L 4,00 55 N
. a2 45490 - T468 6.00, o 78
2 3 49,38 8,423 7400 085
[} - 4 33,78, . 5,63 3400. 953,
' 5 46,02 7467 4,00 52
, 6 28,82 u,so, 4400 83
Hﬁ,, 1 29,58 4993 7,00 dek2  »
F v 8 25,68 4428 ‘3,00 +70
9 . 29,34 4,89 5,90, §.02
E; ~ NO, OF ANIMALS EQUALS 9 o ' | -
SAMPLE WITH 2ERO MUTANTS EQUAL 'y
ﬁ“ , COLy B - COLe © f COL. D
e cx aoga) (X 1b50) (X. 40E=8)
| .MEAN S 4e78° - 80
B‘ RANGE, 3.95 4400 190
I MAX 8,23 7.00 1562
| MIN he28 5,00 .sa

=9 =3

ppppp

COL, B cm.. CoL,’
' Nt3 1058) (X 10E0) (X, 105—5)
. MEAN 6431 4450 072
ir RANGE. | 3,95 %00 +50
U - MAX. 8,23 7400 1,02

MIN " W28 3,00 .52




HOST MEDIATED ASSAY REPORT SHEET

COMPOUND: FDA 71-39 ORGANISYM: SALMONELLA G-u46
DOSE LEVEL: POSITIVE CONTROL =~ DMN = 100 MG/KG

TREATMENT: IN VIVOs ORAL, ACUTE DATE STARTED: AUGUST 7, 1972

A ) ¢ D

ADJUSTED TOTAL NO. MUTATION
ANIMAL RAW CFU X  TOTAL CFU X  MUTANTS X FRE. (C/3) .
NUMSER 10E7/0 4600 10E8/1+0ML 10E0/1,0ML X 10E-8 ,
1 39.48 6¢58 / 84400 12.77
2 38458 6e43 118400 1835
3 25450 4e25 48400 11.29
4 38410 635 78400 12.28
5 47434 7.89 108.00 13.69
6 25438 4e23 97420 22493
7 25426 4e21 49,00 11.64
8 23,64 3494 117.50 29,69
g 58402 9¢67 92400 9451
10 15430 2455 85400 34451

NOe OF ANIMALS EQUALS 10

COL. B CoL. C coL. D
(X 10£8) (X 10E0) (X 10E-8)

MEAN 5461 87.90 17.67
RANGE 7.12 70,00 25400
MAX 9.67 118,00 34451
MIN 2.55 48,00 951

| |
B |

.

=
)

i M

NO OUTLIERS
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HOST MEDIATED ASSAY REPORT SHEET

CO4POUND: FDA 71=39
OOSE LEVEL: LOW = 5 MG/KG
TREATMENT: IN VIVO, ORALs ACUTE

B

A
ADJUSTED

"ANIMAL RAW CFU X TOTAL CFU X
NUMBER 10E7/0.6ML 10E8/1.0L

1 46426 Te71

2 58.02 967

3 34.14 5069

4 ‘46498 783

5 35434 589

6 49.68 828

7 35,88 598
NOe OF AMNIMALS EQUALS 7

NOs OF CONTAMINATEL EQUALS |
TOTAL CFU OUT OF RANGE EQUALS 2

COL. B
(X 10E8)
MEAN 7429
RANGE 398
MAX Q.67
MIN 5.69

NO OUTLIERS

ORGANISM: SALMONELLA G=46

DATE STARTED?! AUGUST 7» 1972

c D
TOTAL NO. MUTATION
MUTANTS X FRE (C/R)
10E0/1.0ML X 10E=8
7.00 .91
3,00 31
5,00 .88
4,00 «51
5400 85
6400 72
%400 67
CoL. C coL. D
(X 10E0) (X 10E=8)
4486 69
400 60
7400 .91
3400 31

29
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HOST MEDIATED ASSAY REPORT SHEET

COMPOUND: FDA T71=39

DOSE LEVEL: INTERMEDIATE =~ 50 MG/KG

TREATHENTS IN VIVOr ORALs ACUTE

A
ADJUSTED
RAW CFU X
NUMBER 10E7/0.6ML

12.18

2310

2442

16.62

320

58602

34438

45448

3752

(Voo JENN NS I S N oy

NOe OF ANIMALS EQUALS

9

B

TOTAL CFU X
10E8/1 ¢ 0ML

2403
3.85
4407
2477
5470
8467

5483

TOTAL CFU OUT OF RAMNGE EQUALS

MEAN
RANGE
MAX
MIN
NO OUTLIERS

758
632

1

COLe O

(X

10£8)
5.31
7+64
9467
2403

ORGANISM: SALMONELLA G=46

DATE STARTEDS: AUGUST 7. 1972

¢
TOTAL NOe
MUTANTS X
10E0/1.0ML

8,00
6.00
11,00
6.00
2,00
9.00
23.00
7.00
8,00

COLe C
(X 10E0)
8.89
21.00
23.00
200

D
MUTATION
FRE (C/3)
X 10g=8

3.94
1,56
2,79
2417

35

.93
3,95
.92

. 1427

coL. D
(X 10E=8)
1,98
3.59
3.95

¢35

30




HOST MEDIATED ASSAY REPORT SHEET

COMPOUND: FDA 71=39 ORGANISM: SALMONELLA 6=46
DOSE LEVEL: LD5 = 500 MG/KG

TREATMENT: IN VIVOs ORALs» ACUTE DATE STARTED: AUGUST 7» 1972
A B c D

ADJUSTED TOTAL NOe MUTATION

. ANIMAL RAW CFU X TOTAL CFU X  MUTANTS X FRE (C/8)
NUMBER 10E7/0+6ML  10E8/140ML 10E0/1.0M. X 10E~8
1 41434 6489 / 2,00 .29
2 27.90 4465 3,00 «65
3 21.90 3465 . 7.00 1,92
4 18.12 3,02 3,00 +99
5 18.78 3013 1,00 .32
6 30490 | 5415 6400 1,17
7 24472 4,12 5,00 1,21
8 24 454 4409 6400 1447
g 21.12 3452 4,00 1,14

NOe OF ANIMALS EGUALS g
TOTAL CFU OUT OF RANGE EQUALS i

COLe B COL. C ‘COLe D
_ (X 10E8) (X 10£0) . (X 10E=8)
! MEAN , 4425 4ell 1.02
ﬁ[}? RANGE 3,87 6400 1,63
MAX 6489 700 1.92
| MIN .02 1.00 «29
'£§§ NO OUTLIERS
&t oP

Jain i

31



E% o .. . HOST MEDIATED ASSAY REPORT SHEET

COMPOUNDS FDA 71-39 | ORGANISi4: SALMONELLA G=u6
DOSE LEVEL: NEGATIVE CONTROL = SALINE (SUBACUTZ TRIALS)

'Y
}_ TREATMENTS IN VIVOs ORAL, ACUTE DATE STARTED: AUGUST 11r 1972
A B c | D
}7 | ADJUSTED TOTAL NO, MUTATION
b ANIMAL RAW CFU X  TOTAL CFU X MUTANTS X FRE (C/B) .
. NUMBER 10E7/0+6ML 10E8/1.0ML  10EO/1.0ML X 10E=8 5
& 1 - 25050 4.75 / 4400 .84
| 2 42,06 7.01 4400 57
[?' 3 20434 3.39 2.00 «59
) 45,66 761 ‘ 600 o 79 =
‘ 5 32476 | S5e4t6 1.00 .18
6 29.94 4499 3.00 «60
[k" 7 C34oby Se7lh 2.00 ¢35 -
8 21.06 3.51 2400 57
9 23.58. 3.93 3.00 «76
Erf 10 31486 5,31 1.00 ' .19
“t

NOs OF ANIMALS EQUALS 10

Br coL. B CoL, € CoLs D

(X 10E8) (X 10E0) (X 10£-8)

o . MEAN . Bl 2.80 o 54

Hr RANGE 4,22 5,00 +66

B{j. : MAX : 7.61 6,00 84

{ MIN 3.39 1,00 018
gr%Top NO OUTLIERS
HE |

~

o |

~

4
N

o

)
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HOST MEDIATED ASSAY REPORT SHEET

COWPOUND: FDA 71-39
DOSE LEVEL: LOW = 5 MG/KG
TREATMENT: IN VIVO:» ORAL» SUBACUTE

A 8

ADJUSTED

- ANIMAL RAW CFU X TOTAL CFU X
NUMBER 10E7/0.6ML 10E871.0ML

1 8410 1.35

2 8494 1.49

3 12.18 2403

4 8.94 1.49

5 14,70 2445

6 18.30 3.05

7 17.94 299

8 8e28 1.38

PNOs OF ANIMALS EQUALS 8
TOTAL CFU OUT OF RANGE EQUALS 2

COL. 3

. (X 10E8)
MEAN 2003

RANGE 1,70

MAX 3405

MIN 1.35

* SUMMARY WITH OUTLIERS REMOVED

CoL. B
(X 10E8)
MEAN 2e¢13
RANGE 1.67
MAX 3405
MIN 1,38

14

ORGANISM: SALMONELLA G=46

DATE STARTED: AUGUST 11» 1972

C
TOTAL NO»
MUTANTS X

10£0/1.0ML

7.00
5,00
3,00
3,00
2,00
9.00
4,00
4,00

CoLs C
(X 10E0)
4e63
700
9.00
2.00

CoL. €
{X 10E0)
4429
7.00
9400
2400

D
MUTATION
FRE (C/3)
X 10g=-8

5q19 *
3e¢36
1.48
201
«82
2495
1.34
2¢90

COLs D
(X 10E=8)
2.50
4437
5¢19

.82

CoL. D
(X 10E=3)
2412
2.54%
336

+B2

33



HOST MEDIATED ASSAY REPORT SHEET

DOSE LEVEL: INTERMEDIATE = 50 MG/KG

TREATMENTS IN VIVO, ORALs SUBACUTE DATE STARTED: AUGUST 11, 1972
A : 8 c »)
ADJUSTED TOTAL NOe MUTATION
ANIMAL RAW CFU X  TOTAL CFU X MUTANTS X FRE (C/B)
NUMBER 10E7/046ML -~ 10E8/1.0ML - 10E0/1.0ML X 10g-8
1 8.18 1436 2,00 1.47
2 27.18 4453 2,00 ol
3 19,74 3429 1,00 «30
4 18431 3405 1.00 «33
5 6418 1.03 2,00 1.94
6 56470 9.45 12,00 1427
7 54,12 9,02 3.00 33
8 51,72 8.62 3,00 35
o 9 12.18 2403 4,00 1.97
k; 10 12.33 2406 1.00 W49
, NOe OF ANIMALS EQUALS 10
[!f COL+ B CoL. C . COLe D
(X 10E8) (X 10E0) {(x 10E=-2)
; o ) ) MEAN Gell 3.10 «89
: RANGE 8442 11.00 1.67
MAX 9,45 12,00 1,97
MIN 1.03 1.00 «30
17 NO OUTLIERS
STOP
0021 £ ILLG I-FORMAT INPUT
D777 INS

${0022 1 LIST ITEM AT 100162. INPUT FIELD IS <LDD
WALKBACK SEQUENCE
TX0GRAM ENTRY  LINE ADDRESS CALLER LINE ADDRESS

y

1710 $FIO 067317 165, 001042

T
T
it

COisPOUND: FDA 71=39 ORGANISM: SALMONELLA G=u46 ’
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AQGST MEDIATED ASSAY RZPORT SHEET

COxPOUNDS FDA 71=39 ' ORGANISMS SALMONELLA G=46
DUSE LEVELS LUY = 550 NG/KG |
TREATMENTS IN VIVOs CRALy SUBACUTE DATE STARTED: AUSUST 11, 1972
A B c ‘ )
ADJUSTED YOTAL NO, MUTATION

ANIMAL REW CFU X TOTAL CFU X MUTANTS X FRE (C/9)
NUMBER LUST/C e Bl 10E8/140iMb 10E0/1.0ML X 1CE=8

1 11,82 1,97 o 3,00, 1,52

2_ 10.77 * 1.80 ! “‘.00_ 2.23

3 7,56, ’ 1.25 2.00_ 1,60

& 9,93, 155 1,00 61

5 9,43 1.53 3,00 © 149U,

6 8,93 1,49 2,00 1e34

7 7.38 1,23 , 4,00 3,25

a 6,18 1,03 2,00 1,94

g 17.79 2,55 5,00 1,59

10 33 1,03 v 3’00' ' 2’85

NOo OF ANIMALS EQUALS 10

COL. B8 coL, coL,. D
(X 1028) (X 10E0) (X 10E=8)
MEAN 1.60 2.90_ 1,89
RANGE, 1,92 4400 2,65
bAX 2,95 5,00 3.25
HIN 1,33 1.00 01

NO QUTLIERS

i et

¥
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NO OUTLIERS

HOST MEDIATED ASSAY REPORT SHEET

COMPOUNDS FOA 71-39

DOSE LEVEL! NEGATIVE CONTROL = SALINE

TREATMENTS IN VIVO» ORAL, ACUTE

A B
TOTAL CFuU
ANIMAL RAW CFU X SCREZNED X
NUMBER 10E5/100ML_ 10E5/1.0:40
1 415.00 o 42
2 240,00 o 24
3 493,00 49
. B 271400 027
35 43600 o4y
6 218,00 22
7 253.09 25
8 440400 el
9 287.00 «29
10 397.00 40
TOTAL. Jel5

NCe OF ANIMALS EQUALS 10

MEAN C/MEAN 3 = 5.22
coL. 8
(X 10Z5)
MEAN o34
RANGE .28
MAX 49
MIN .22

7

ORGANISHMS SACCHAROMYZES D=3

DATE STARTED: JULY 10r 1572

C
TOTAL
RECOMBINANTS
/140ML

2:00
1.00
3.00
1.00
2400
1.00
200
330
1.00
200

18,00

CoL. C
(X 1GEOQ)
1.80
2,00
3.00
1,00

o
RECOMB/CFU
SCREENED X

10E=5

4.82
4417
609
3.69
4§59
4.59
791
682
Jel48
Se04

COLe D

(X 102-5)

S5.12
bett2
7.91
3.48
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1 HOST MEDIATED ASSAY REPORT SHEET
;L COMPOUND: FDA 71=39 ORGANIS ! SACCHAROWYCES D=3
gi DOSE LEVEL: POSITIVE CONTROL = EMS = 350 MG/KG I.M,
L TREATMENT: IN VIVOr ORAL, ACUTE DATE STARTED: JULY 10s 1972
1 A B C D
! TOTAL CFU TOTAL RECONMB/CFU
i ~ ANIMAL, RAW CFU X  SCREENED X RECOMBINANTS  SCREENED X
'y NUVBER 10E5/1.0ML  10ES5/1.0ML /160ML  10E-5
A 1 279,00 28 /10400 35434
| 2 368400 .37 14400 38404
- 3 217.00 .22 14400 6l 052
Fl 4 243400 .25 36400 145.16  *
i‘;" 5 723-00 072 47.00 65001
6 253.00 25 13.00 51.38
7 411400 1 18400 43,80
8 490400 49 26490 53406
9 246400 .25 15,00  60.98
TOTAL . 3.23 193,00 '

NOs OF ANIMALS EQUALS 9
NOs OF DEAD ANIMALS EQUALS 1

MEAN C/MEAN B = 59,66
COL. B CoL. C Cols D
(X 10ES) (X 10E0) (X 10E=5)

MEAN .36 21,44 61498

RANGE 51 37.00 109.32

MAX W72 47,00 145416

MIN W22 10,00 35484

* SUMMARY WITH OUTLIERS REMOVED

MEAN C/MEAN B = 52,55
CoL, B CoL, C CoL. D
| (X 10€5) (X 10E0) (X 10E=5)
- MEAN 37, 19.63 51458
- RANGE 51 37,00 . 29.16
- HAX .72 47,00 65401
-t MIN 22 10,00 35.84
STOP | ' | i

]{f - | 37
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HOST MEDIATED ASSAY REPORT SHEET

COoMPOUND: FDA 71-39 ORGANISM: SACCHAROMYCES DO=3
DOSE LEVEL?: LOW = 5 MG/KG

TREATMENT?: IN VIVOr ORAL, ACUTE DATE‘STARTED:_JULY‘10"1972
A 3 o D
TOTAL CFuU TOTAL RECOMB/CFU

ANIMAL RAW CFU X SCREENED X RECGMBINANTS SCREENED X
NUMBER 10E5/l ¢ OML. 10E5/1.01L /1.0ML 10E-5

1 400.00 40 1.00 2¢50

2 625.00 062 2.00 3¢20

3 337.00 . o34 1.00 2497

4 362.00 036 1.00 2476 -

5 519.00 52 300 578 *

6 380400 38 1.00 2¢63

7 447400 45 200 Gelt7

8 509.00 ‘051 250 ‘3693

9 310.00 031 1.00 \ 3623
TOTAL. J.89 14,00

NO« OF AWIMALS EQUALS o
TOTAL SCREENED OUT OF RANGE EQUALS 1

MEAN C/MZAN B = 3460
CoL. B CoL. C CoL. D
(X 10E5) (X 10E0) (X 10E=5)
MEAN 43 1.56 350
RANGE 032 2.00 3.28
MAX : 0627 - 3400 5978
MIN «31 1,00 2450

* SUMMARY WITH OUTLIERS REMOVED

MEAN C/MZAN B = 3.26
coL. B CoL, € CoL. D
(X 10ES) (X 10E0) (X 10E=5)
MEAN 42 1.38 3.21
RANGE 32 1,00 . 1,97
MAX 62 2,00 4oit7

MIN 31 ~ 1.00 2450
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HOST MEDIATED ASSAY REPORT SHEET

COMPOUNDS FDA 71~39
DOSE LEVEL: INTERMEDIATE = 50 MG/KG
TREATMENT: IN VIVO» ORAL, ACUTE

A 8

TOTAL CFU

ANIMAL RAW CFU X SCREEMNED X
NUMBER 108571.0ML 10ES5/71.0ML
1 - 242400 Y-

2 408.00 okl

3 495.00 ) 050

4 421.00 42

5 428.00 o83

) 214.00 21
7 439,00 o 44

8 463,00 46

9 420,00 2
10 810400 «81

TOTAL T
 NO. OF ANIMALS EQUALS 10 |

MEAN C/MEAN 8 = 4,34
COL. B
{X 10£5)
MEAN o33
~ RANGE e60
- MAX - <81
MIN W21

* SUMMARY WITH OUTLIERS REMOVED

MEAN C/MZAN B = 4,34
CoL. B8
. : = (X 10E25)
MEAN i3
RANGE «60
MAX 81

MIN 021

ORGANISiHS SACCHAROMYCES D=3

DATE STARTED: JULY 10s 1972

c
TOTAL

RECOMBINANTS
/1.0ML

1.00
2400
3400
3400
4.00
1.700.
2000
1.00
1.00
3400

21,00

CoL. ¢
(X 15€0)
2.10
3.00
4,00
1,00

CoL, C
(X 10E0)
1.89
2.00
3.00
1.00

D
RECOM3/CFU
SCREENED X

10E-5

413
4¢99
605
Teld
935 %
4467
i} 455
2015
2438
370

CoL. D
(X 10E=5)
4.90
7.19
9435
2416

CoLe D
(X 10E~5)
Bell
4497
7e13
2.16
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HOST MEDIATED ASSAY REPORT SHEET

COMPOUND: FDA 71=39 ORGANISH: SACCHAROMyCES D=3
DOSE LEVEL: LD5 = 500 MG/KG

TREATMENT: IN VIVOs ORAL, ACUTE DATE STARTED: JULY 109 1972
A B , - C (3]

' TOTAL CFU TOTAL RECOMB/CFU
ANIMAL RAW CFU X SCREENZD X RECOMBINANTS SCREENED X
NUMBER IOES/loOML: 10E5/71.000L /1.0ML 10E-~5

1 662.00 v +66 210 302

2 482.00 o 48 1.00 2007

3 241.00 el , 1.00 4eld

4 483.00 + 49 O Oe *
S5 638400 - 3¢00 470
6 207.00 21 1.00 - 4683

7 418,00 42 2.00 4e78

38 303.00 ¢30 1.00 - J3¢30

9 275.00 27 200 , Te27 *
10 461.00 W45 200 §e34

TOTAL 4,18 15.00

NO. OF ANIMALS EQUALS 10

MEAN C/MEAN B = 3459
coL. B CoL. € CoL. D
(X 10£5) (X 10E0) (X 102=5)
MEAN 42 1450 3485
 RANGE 45 3.00 7.27
- MAX V 66 3,00 7.27

MIN - e21 Oe O.

* SUMMARY WITH OUTLIERS REMOVED

MEAN C/MEAN B = 3.81
coL. B coL, C coL, D

. , (X 10E5) (X 10E0) (X 10E=5)
MEAN 43 1,63 3.90

RANGE 45 2,00 . 2.76

MAXK e85 3,00 4e33

MIN 21 1,00 2407
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HOST MEODIATED ASSAY REPORT SHEET

COMPOUNDS FDA 71=39 ORGANISY: SACCHAROMYCES D=3

=

DOSE LEVEL? NEGATIVE CONTROL = SALINE (SUBACUTEZ TRIALS)

Tj TREATMENTS IN VIVO, ORAL, ACUTE DATE STARTED: JULY 14r 1972
A 8 c D
! TOTAL CFU TOTAL RECOMB/CFU
e  ANIMAL RAW CFU X SCREENED X  RECOMBINANTS  SCREENED X
?_ NUMBER 10E57140ML 10E5/140ML, /1,0ML 10E=5
t 1. 451400 o5 2400 Gek3
2 492,00 o 49 3.00 6410
| 3 283,00 .28 1.00 3453
B 4 376400 . e38 2400 5032
5 241400 o204 1.00 4015
: 6 297.09 ¢30 1.00 3.37
17 7 381.00 +38 3.00 7.87
: 8 366400 «37 2400 Se4d
9 291400 .29 2400 6487
T: 10 472400 47 4400 ‘ 8el47
Lt
TOTAL 3465 21,00
IT NOe OF ANIMALS EQUALS 10
: coL. 8 COL. € CoLe D
(X 10£5) (X 1CED) (X 10E=5)
UT MEAN +36 2.10 5456
. RANGE 25 3.00 S5e11
MAX 49 4,00 8,47
MIN o224 1.00 - 3.37.

=3

.f NO OUTLIERS
~ STCP .
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HOST MEDIATED ASSAY REPORT SHEET

COMAPOUND: FDA 71=-39

DOSE LEVEL? LOW = 5 MG/KG

TREATMENT: IN VIVO, ORAL, SUBACUTE DATE STARTED: JULY 14» 1972

ORGANISYS SACCHAROMYCES D=3

A B c D
TOTAL CFU TOTAL RECOM3/CFU
ANIMAL RAW CFU X  SCREENED X  RECOMBINANTS  SCREENED X
NUMBER 10ES/1¢0ML  10E5/1.0ML /1400 10E-5
1 416400 42 1.00 2440
2 743400 74 3400 40k
3 802400 .80 4400 4499
4 407,00 41 2400 4e91
5 233400 24 2.90 840
6 603400 60 4400 663
7 347.00 .35 1.00 2488
8 721.00 .72 5.00 6493
9 342,00 o304 1.00 2492

TOTAL 4462 23.00

NO« OF ANIMALS EQUALS 9

NO. OF CONTAMINATED EQUALS 1

MEAN C/MEAN B = 4,98
COL. B CoL. €
(X 10E5) (X 1GEO)
MEAN 51 2.56
RANGE 456 4,00
MAX | «80 5,00
MIN » o2k 1,00

NO OUTLIERS

CoLe D
(X 10&=5)
4490
6400
8440
2440
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- HOST MEDIATED ASSAY REPORT SHEET

COMPOUND: FDA 71=39

DOSE LEVEL:

A

- ANIMAL RaW ¢cFU X
NUMBER 10E571.uML
} 501.00
2 263.00
3 412.00
4 ' - 76100
5 200400
6 411.00
7 418.00
8 219400
9 46000
10 801.00
TOTAL

NOs OF ANIMALS EQUALS

MEAN C/MEAN B =

MEAN

" RANGE

MAX

MIN
NO OUTLIERS

INTERMEDIATE = 50 MG/K6
TREATMENT: IN VIVO, ORAL, SUBACUTE

B
TOTAL CFU
SCREENED X
16ES/1.0ML

+50
26
o1
e 76
20
4l
42
22
40
¢80

4439
i0

T+07

COLe B
(X 10E5)
ol
60
«80
20

ORGANISMS: SACCHAROMYCES D=3’

DATE STARTED: JULY 14, 1972

C
TOTAL
RECOMBINANTS
/140ML

4,00
1.00
5,00
7.00
Oe

3400
3400
2400
1,00
5.00

31,00

CoLe €

(X 10E0)
3410
7400
7.00
Qe

D

RECOMB/CFU

SCREENED X o
10e=-5 ‘

7.98
3.80
12.14
9,20
0
7430
7.18
913
2.50
620

COLes D
(X 10E=5)
6455
12.14
12,14 S oem
O =
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HOST MEDIATED ASSAY REPORT SHEET

CONPOUND: FOA 71=39 ORGANISM: SACCHAROMYCES D=3

DOSE LEVEL: LD5 = 500 MG/KG

TREATMENT: IN VIVO, ORALs SUBACUTE DATE STARTED: JULY 14 1972
A B c D
TOTAL CFU TOTAL RECOMB/CFU

ANIMAL RAW CFU X SCREENED X  RECOMBINANTS  SCREENED X oz
NUMBER 10E571.0ML 10E5/71.0ML /1400 . 10g~5 E

1 4ike00 o4l 1.00 2442

2 423400 o2 1,00 2436

3 61000 61 3.00 4,92

4 418400 42 2,00 4,78

S 43900 slbl 2¢00 4,89

6 31200 «31 1.00 3.21

X 40100 40 3.00 7.48

8 421400 W42 1,00 2.38

9 22700 23 2¢00 . 8.81
TOTAL 3463 16,00

NOe OF ANIMALS EQUALS 9
NOe OF DEAD ANIMALS EQUALS 1

MEAN C/MEAN B = 4ol - —

COLe. B CoLe. C COL. D
(X 10ES) (X 10E0) (X 10E=5)
MEAN &40 178 4.58
RANGE e 38 200 645
MIN ' 23 1.00 236

NO OUTLIERS
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3. Toxicity Data - Test II

Compound FDA 71-39, Propyl Gallate, was prepared as a
22.7% (w/v) suspension and administered orally to a group of ten male.rats .
(average body weight 273 grams) at a single dose of 5000 mg/kg.

No signs of toxicity or abnormal behavior were observed
in the.seven-day observation period. No deaths occurred. At termination
all animals were killed and on necrdpsy no gross findings were observed.

The acute oral L050 for compound FDA 71-39, Propy]l
Gallate, is considered to be greater than 2000 mg/kg.

[E BIONETICS
Litton
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TOXICITY DATA SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-39

PROPYL GALLATE
TEST 11

EB BIONETICS
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TOXICITY DATA
CONTRACT FDA 71-268
COMPOUND FDA 71-39

PROPYL GALLATE

Solvent: 0.85% saline

Dosage Form: Suspension

Animals: Male rats with an avefage body weight of 273 grams.
A11 animals were observed for seven (7) days.

50° The LD50 is greater than 5 grams per kilogram and there
was no abnormal gross pathology on the animals used in

this study.

| EB BIONETICS
Litton
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4. Host-Mediated Assay - Test II

Compound FDA 71-39, Propyl Gallate, was not genetically
active at a dose of 2000 mg/kg in any of these tests.

RN

David Brusick®

EB BIONETICS
Litton
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HOST-MEDIATED ASSAY SUMMARY SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-39

PROPYL GALLATE
TEST 11
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e e . e e HOST - MEDIATED- %SAY e e e+ e e e e

SUMMARY SHEET

COMPOUND: FDA T1-39
SALMONELLA SACCHAROMYCES D-3
¢ e e e - - _.TAls 30 R . . . G—“G S o ST [,
MMF MFT/MFC MMF MFT/MFC MRF MRT/MRC

s oo (X 10E-8) - (X-10E-8) - = -o(X-10E-5) ¢ - oo

ACUTE v

PC 67.39 8.38 88.28 46,22 99,56 9.63
AL 0. . 0. 0. 0. 0.

[ ._._..Al R . e e 0 ., . . 0 . e e e 0 . . 0 ..._‘ o e O . [ 0 . AN - .
ALDS 12.28 1.53 13.61 7.13 9.46 .91
- SUBACUTE = - L o o B o R
NC 1.00 1.00 10.34
S L O . 0 L] 0 L] 0 L[ ] 0 L] O *
e — et e —— s 1 - 0 .. - PR . 0 ." [N .. o . - - = 0 ‘. - BN PP 0 R - e e 0 . . e
SLD5 0. 0. 0. 0. 12,61 1.22
IN VITRO TA1530 G-46 ] D-3 .
s . R - -~ % CONC -~ % SURVIVAL ~ R X 10E5- s
NC
e BC S . . e e
| STOP
. SRU'S:.5
RV d -
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T HOS T MED LATED mr AS SAY e e

SUMMARY SHEET

COMPOUND: FDA 71-39 L
SALMONELLA SACCHAROMYCES D-3
o s 3 s i mie s .- - ..._ATA15”30 . e e . LR G- u 6 R Ry - e e e e - — -
MMF MFT/MFC MMF MFT/MFC MRF MRT/MRC
T (X 10E-8>"" = """ (X 10E=8)"" T (X 10E=5)T e
L e eede—————— ACUTE T R e S— b ram

 sncune L
NC 1.00 1.60 1.00
SL 0. 0. 0. 0. 0. 0.
SLDS 0. 0. 1.84 1.15 0. 0.
VVVVVV IN VITRO TA1530 G-46 D-3
M0 M cone s s~ g x poEs )
o Ke ) : |

TNC
PC
AL

e

ALDS

“1.60
162.06
0.

0.

101.29

0. T, SR

ST T 1,00
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b. HOST-MEDIATED ASSAY DATA SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-39
PROPYL GALLATE
TEST 11

EB BIONETICS
Litton

52



nOST +EDIATED ASSAY REPORT SHEET

COMPOUND?Y FDA 71~39

DOSE LEVEL: NEGATIVE CONTROL = SILINE

ANIMAL
NUMZER

44499
£le%0
" 59.00
32470
78,40
4?;9u
6oely
8lee2

@~ O U1 W e

NO, OF ANIMALS SQUALS
TOTAL CFU CUT OF :an€

CREAan
RANGE
G R

ST NP ,”*'_IN e

AEAN
%58

‘RAW CFU X T
1087/0 40

L e .-

- -.,;B

)t

ETA
ue

)

LD
¥
R

W LU o o~ N ,
2 ol IS

e N
el

5 ot
=
r-. .

> i
N OO e ol P

TERHPSIERU R AR Y.

3 Pt Pt

. ® .® .9 . 6 8 .% 0.0

Z oculiAl s

CCLe =
(X 1CEe)
S .81
BeUB
l13053

® SUMMRY 41T QUTUIERS REMOVED

>EQLQ
—MJNMQW(XJ;UEé’
.43044
6005
13,53
To#s

e -5.45

C

TOTEL NOs

AUTENTS X

102¢/1.0Me

39,00 -
40400
45,00

135,00

168,400
43200
2E.00
66400

CoL. C
(X 10ED)
' 72.75
140,00
168,00"
T2340u

COL. C
TUX LOEU)
61.57
140,00
188,06
200

0<GANISM: SALMONELLA TA153.

L .

DATE STARTED: .ULY 125 1974

D
MUTZT.ON
FRE (C/Bj
. 1G£~8

5,21
3468
4453
24477
lz,.85
5439
Zcﬂd
Sei2

CGL. D
(X luZ-c)
aot¢
22419
24477

2eZ5

QGLO Q
(X 1iE=3)
5464
lé.?g
2453

n

53
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HOST -EDIATEL ASSAY REPORT SnEET

COMPOUNDT FDA 71=39 - . OXGANISM: SALMONELLA TAl53.

DOSE LEVEL: NEGATIVE CONTROL: = CORN OIL

 TREATMENT: IN VIVO, ORAL, SUBACUTE  0ATE STARTED: JULT 12y 1974

A B c D
- . T T 10Ta. WO MUTAT ' ON
ANIMAL RA® CFU X TOTAL CFU X MUTAENTS X Fre (C/B)

NUMBER. 108770080 "10E8/1,0M0 10e0/1,0M - & 10E-8

35.3¢ 5._8@ 330_00 . 5061
41600 o83 ' 34400 4495
B 2 P-1 R <X S 23,00 o 3.12
30460 5e10 39400 7465
35.60 5.0 . 42400 5.4
T 36eT0 T T hel2 0 4b4e00 ST T TelS
8l,80 12,50 41400 3,01
40460 _ "6e89 T 3500 5415

D~ U

NO, OF ANIMALS EGUsLS
TOTAL CFU CUT OF RrRAnSC £QUALS # '

9OLQ - QOL. 9 FGL. D

_ (X luig) (X 10£0) (x 10Ems)
B B o) 37,13 5.1
| gax” 1 Asl 00 selé

- | 21N - 23000 3001
NO OUTLIERS ~

U &
. . e
»t Ch U
LD O
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Cep
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ANIMAL
NUMZER

]

/

HOST /EDIATED ASSAY REPURT SHEET

CONPOUNDY FDA 71=39

Rax CFU X
10£7/0, 5L

79.10
64430
“TBLT0
64,00

VAGANISH:

¢
TQT%; NQ.
MSTANTS A
102071, 0mc

1123400
"554400
1226400
"914,400

Fac .C
A loz-g

SALMONZLLA TAl53.

el

D

MUT:T ON
.C-8)

65,18

51e63

93,47
55,69

DOSE LEVEL: POSITIVE CONTROL = DM = 100 MG/rG -
- TREATMENT: IN ViVOs ORALs ACUTE DATE sSTARTEDD ULY 12s 1974 o

N
2
37
4 31 ( 6
5 56,30 "9,35 434,00 43405 i
6 67450 11425 270400 24400 -
7 43480 T3¢ 350400 @7.?@
8 7180 11.97 8lce00 58419
9 45,20 7,53 698,460 92,65
10 70,80 11.89 98400 82403
NO. OF ANIMALS EZQuUalS  1:
co CoL, C CiiL, D
X ) (X 10E0) (x 1eE=~8) =
REAN 1 73243, 67439 :

Ran6I
AR

+IN

95645¢
11220404
27000

6§ct7 ;;
ss.e1
24400

3 et
R NN ORI
-9 ® - @ [ g 1
[RPAR ol ¢ TR AT T
L TR s AN o TRV SN & 5

A

-y -

Ej

NO OUTLIEAS




HOST .

COXPOUND® FDa 71-39

£D ASSay

e
<
% o T
h =3
Y -t
™

DOSE LEVEL: LDS = 2000 MG/KG

TREATHENT: IN VIVO, ORALs ACUTE.

ANIMAL

NUMZER

. : Lo

o ot

. R A i

CFU X

8

TOTaL CFU X

RS Z I W

35
22
-1
40
3%
“16
36
42
68
36

o 14
045

e 90
« 30
o1l
059
-]
«97
00

NO. OF ANIMALS £QUaLS

NO OUTLIERS

AEA N

N
s E]

A .
A

;':EN

N -
2%

5495
3,73
5433
Go82
Sele
2068
6e0U8
7,15
11.42
6413

COLa

(X 1uE8)
6e49
8473
11,42
2456

REPURT SHEET

OHGANISM! SALMONZLLA TA153

OATE STARTED?

C
» TDT#L'NQQ
MUTLNTS X
102071, 080

95.00
42,400
"133,00
13500
5§q00
QO-OQ
6300
8;.09
6T.00
29400

CoLs €
(X 10E0)
768
115,00
135,00
€90

- -

ULy 12y 1974

0

aT:0
Cs

V-8

Y
: )

ot Z

>3
)Hﬁo‘—i

15,97
11,25
14,25
21439
11,32
14,91

13,04
11,41
5487
4.?5

gGL. 0
(X 18Z~=a)
12,23
15,64
2433
%915




COMPOUNDT FDA 71-=39

A

33,10
42470

'3?060
35,10
28450
34,69
47¢9¢C

100~ O U W) T

RAHBE
MmAX

T e
54 e
¢

I
- GEAN
S _ RANGT

L3 L
Ve by

~ o “IN

'”42010"

"TREATMENT: IN VIVOs ORALs SUBACUTE:

B

ANIMAL. RAW CFU' X TOTAL CFU X
NUMBER 10E7/0, 5ML.

5.52
7,12
Te02
5,43
6,52
475
S5¢77

L Te98

L NOe OF ANI-ALS EQUaLS :
r TOTAL CFU OUT OF RANGE EQUALS
- e |
3

CCLe =

.;2 108+)

6.26
3.23
T.98
4,75

“10g6/1.3m

HOST WEDIATED ASSAY REPORT SHEET

ORGANISM: SALMONELLA G-45

-

DOSE LEVEL: NEGATIVE CONTROL = SALINE

DATE STARTED: UUNE 284 197+

C D
TOTL:. NOe - .MQT&T{ON
MUTANTS X FRe  C.8)

1020/T,0m0 X 10E-8

$e00 1,63
10,00 1.1
50400 © 7.3
3,00 55
2400 31
6400 1,26
!5.00 v2.§0
3400 .38

CoL., C COL. O
(X !QEU). (X !GE-&)
12425 le-1.
'45000 ’ 6.82
50.00° 713
S By 31

* SUMM_RY WIT< OUT IERS REMOVED

- COL.
(X 10ER)
6,13
3.23
7.58
4e75

COLs C CoL. D
(X 10EQ) (X .10E~3)
6.86 l.16
13,00 2,2:
15400 2469
2e 0y e31

R

57



r
=
[

I T

HOST rEOIATED ASSAY REPURT SHEET

COMPOUNDY FDA 71-39

ORGANISH?

DOSE LEVEL: NEGATIVE CONTRUL: = CORN UIL

TREATMENT: 1IN VIVOs ORALs SUBACUTE

ANIMAL.
NUMBER

‘S D 0~ O UT B W T

A

kAW CFU X

10E7/8.EM0  “10es/I.amL

62,50
178,10
' 43;?0
70430
39.50
69,10
32,5
42459
37.80
57560

NO, OF. ANIMALS EGU:LS

rEAN
RANGE -
mARK
“IN

# SUMM.RY WITr QUT IERS REMOVEU

B

TOTAL CFU X

1042
29,65
"~ Te32
11,72
6458
11,52
"5,443
Telc
630
$e63

GOLC pe
(X 10EE)
13407
24425
- 29.68
5443

7 COLe
(R 10ES)
£,.45

o286

lle.7c
5043

SALMONELLA 6=48

i -

DATE STARTED! JUCE 28, 1974

c
TOTAL NOs
MUTARTS. X
10E0/140ML
T.00
61,00
3400
12.00
6400
4,00
4400
9400
600
11,00

QOL- 9
(X 10EU)
,12030
58400
61,00
3eb0

- COLe ©

(X 10E0)
£s89
9,03

1240y
309

CUL. D
(X 10E=5) Co
’ .?5 L F

1.71

2,u5

«35

coL. D
(X 10E=5)
883
92
127
¢35

58
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ol
T

HOST /EDIATED ASSAY REPORT SHEET

CONPOUND? FDA 7139 OKGANISM: SALMONELLA G=46

el

DOSE' LEVEL: POSITEVE CONTHOL! = DMN = 100 MG/G

'TREATMENT: IN VIVOs ORALs ACUTE  DATE STARTED! UnE 28, 197«

& B c D
S T UTOTa. NOe. MUTST ON

ANIMAL RAw CFU X TOTa_ CFU X MUTANTS & FeE :C.B)

NUMBER CLOET/C.sML  T10E8/140ML  10E0/ 140K A los-8

53,70 L 8,495 1037,00 _ 115,86
46, 4 7,73 © 293400 737489
55.7¢ 9428 78440C ‘ 84,45
40470 6e T8 71000 104a67
44,1y “ 7445 646,00 85,71
41,50 ' 6,83 929,00 139,95
45,20 7453 185400 1:4,33
35460 5493 535,00 "90417
127,20 2l.20 7 732,00 34,53

0@~ OUP W

NOs OF ANIMALS ZQUALS | | |
TOTAL CFU OUT OF RANGE EGuALS |

- COL = S:OLQ c_: _CQL.Q D
(x 10£a) (X 10E9) (X 10E~5)

HMEAN 9, 8 71 “03? 88.28

RANGE 15,27 744400 1¢ll.42
' ~IN 5093 293400 "34453
NO OUTLIERS | ] " w

59




A |

b HOST mEDIATED ASSAY REPUKT SHEET

CO#POUND?: FDA 11-3% ORGANISM! SALMONELLA G-=46
DOSE LEVEL: LD3 = 2000 MG/KG ’
| TREATMENT: IN VIVOs ORALy ACUTE DATE STARTED: JUnE 28y 197+ -

B B C D
) 77 TOTat NO. - MUTA
MUTaNTS X . F
10071, 0Mmc X

TOTAL CFU X
10e8/1.0mL

ANIMAL. RAK CFU X
NUMEER 10E7/0. 200

14,70 ’ 2045 Te00 , 2.85

14,20 237 133,00 56427 #
fz.70 0 7 3412 “15400° T Genl. C T
lo,70 1,78 9400 5405 o
2l.5¢ - 3458 , 6400 le07 B
13.5: 4 " 2e25. 44400 :
13,00 o 2el7 7400 "3,23
13,a¢ 2427 9400 3,97
11,70 1,95 49400 .

O ®@~ O U W N

- NOs OF ANIMALS :18UsLS »
g TCTAL CFU OUT OF RAnGE EGUaLS

QQL‘ =
R h - X 10IE)

- wEAN: 2.44 31 3
» fAnBE - l.80 127,00 54,52 :
~ B HAK o 3¢58 133,00 56420 B
i AIN 1e78 ~ cely 1e27

CoL. C ClLe D
(X 10E0) (X 10E=~8)
31,00 13,51

e

S ofo] I8 CoL, €

c C C “"COLs D° o
(X 1051) (X 10€8) |

1 | ® syt RY WITn YT 1ERS REMUVED
- (X 10E=3)
¢

SEAN 2.45 - 28025
RAGE le & 43400
SEA 3e5: _ 4940v
4IN o7 540y

te28
23,45
25413
157




_HOST MEDIATED ASSAY REPORT _SHEET .

ﬁ,, e e < e e

____COMPOUND: FDA 71-39 __ ORGANISM: SALMONELLA G-U46

b DOSE LEVEL: NEGATIVE CONTROL - CORN OIL

p TREATMENT: IN VIVO, ORAL, SUBACUTE DATE STARTEC: SEPTEMBER 6, 1974
]

' A B C D
r TOTAL NO. MUTATION
m?“  _ANIMAL _RAW CFU X  TOTAL CFU X _  MUTANTS X . . _._FRE (C/B)

NUMBER 10E7/0.6ML 10E8/1.0ML 10E0/1.0ML X 10E-8

21.30 3.55 . __ h.o0_ _ _ 1.13
30.10 5.02 15,00 2.99 %
28.70 4,78 9.00 1.88
32,40 S5M0_ __ . 6,000 .. .. 211)Y.. . _____
20.60 3.43 5.00 1.46
18.20 3.03 4,00 1.32
Mgzw_m__Mwwg,mnaw__”ﬂ_,_wﬁm18,60 3.10 Sh00 1,29

.

]

R L e s e s e

~I WU =W N

NO. OF ANIMALS EQUALS 7 .
I __TOTAL CFU OUT OF RANGE EQUALS _ 3 . .

COL. B coL. C coL. D
R , - (X 10E®) ____ (X 10EQ). . . (X 10E=-8) .
MEAN 4,05 6.71 1.60

_{" —

! RANGE 2.37 11.00 1.88
e MAX ... BJ40_ 315,00 . 2,99 . .
S

MIN 3.03 4,00 1.11

~ 7 7 77T 7T T % SUMMARY WITH OUTLIERS REMOVED

. e . . COL. B .._.._.COL.C . . __COL. D @ e
-~ ' (X 10€E8) (X 10EO) (X 10€E-8)
H

MEAN 3.88 5.33 1.36
e RANGE 2437 2500 VT e e
, MAX 5.40 9.00 1.88
r MIN 3.03 4,00 1.11

‘ SRU 'S : . 6 - - N T T T T - o -
r
‘,..‘_! ORGPV QU PRSP _ -
~ .
..£ S —_— - PO — — - B - e e e o e -
e ) -
e I S
. - - - S — e .61 -



... COMPOUND:

b DOSE LEVEL:

CFDA 71-39. .. ... .

___HOST MEDIATED ASSAY REPORT.SHEET.

POSITIVE CONTROL - DMN - 100 MG/KG

ORGANISM:. SALMONELLA G-46 _

| " TREATMENT: IN VIVO, ORAL, ACUTE DATE STARTED: SEPTEMBER 6, 1974
n TOTAL NO, MUTAT I ON
4 - ANIMAL ___ _ RAW.CFU X _ TOTAL CFU X .. MUTANTS X -

NUMBER 10E7/0.6ML

r
i

28.20
12,00

=0 N =

14.90
12.00
. ._..25.40

h

!
Re

! 28.60

00~ W

r - NO.

..20410 0 L

10E6/1.0ML
19.70_ . 3.28. .

h.70
2.00

2.48
2.00

e h.23

b.77

8

. OF ANIMALS EQUALS o o L e
i TOTAL CFU OUT OF RANGE EQUALS 2
S o S e e e e - COlL e B - =~ COL. C S oo ) RURRN » RS —
P (X 10E8) (X 10E0) (X 10E-8)
MEAN 3.35 527.05 - 162,06
e .. 2,77 .- 1346.30 --—-- -B4Y.59 - = —
i MAX L,77 1390.00 559.72
& MIN 2.00 43,70 15,13
e R e AR
I : * SUMMARY WITH OUTLIERS PEMOVED
“E:’"ﬁ”“*" T  coL. B coL. ¢ COL. )
il (X 10EB) (X 1050) (X 10E-8)
.. __MEAN . 3,48 .. 403,77- ----105.25 - - -
P . RANGE 2.77 10&7 30 242,58
- MAX b, 77 1091.00 257.71
S ) L MIN - 2,00 43,70 15.13
STOP .
5ACI'S:.6
~
e e e e e e e I ]
I e
,._.5 Bt et e e o it ot e < o o & —_— e e e e e S IR
A{“ - _ e e s

o 421.00 -

—3.35

——1091,00 .-

10EQ/1.0ML

450,00
43,70

13 D 7+ TS

1390.00
195.00

575.00

128422

-~ FRE-(C/B)

X 10E-8

95.74
21.685
-15.13
97.50

120,63

257,71



I e R _
I
__HOST MEDIATED ASSAY REPORT SHEET o

COMPOUND: FDA 71-39 . _ __ORGANISM: SALMONELLA G-Ug

£ DOSE LEVEL: LD5 - 2000 MG/KG

~ " TREATMENT: IN VIVO, ORAL, SUBACUTE  DATE STARTED: SEPTEMBER 6, 1974

e e e I A B c D
= TOTAL NO. MUTATION
! ANIMAL RAW CFU X TOTAL CFU X  MUTANTS X  FRE (C/B) _

T 7 7 NUMBER 10ET7/0.6ML  10E8/1.0ML  10E0/1.0ML X 10E-8

r\

i 1 17.30 _2.86 _ _ 6.00 2,08
TCoTTTITTTTTT T2 T T T30, 300 5.05 10.00 1.98
28.50 4,75 5.00 1.05
7.00 1,17 4,00 . 3,43 =
T 27.70 .62 5.00 1.08
7.40 1.23 2.00 1.62
7.40 ol . _.2.00 1.62_

o~
¥

3
| u
e

6

7

-~

NO. OF ANIMALS EQUALS 7
NO. OF DEAD ANIMALS EQUALS 3 . . '_ .

.r

CoL. B coL. € coL. D
(X 10E8 (x 10E0) _ (x 10E-8) = _ __
 TMEAN 2.99 4,86 1.84
RANGE 3.88 8.00 2.38
MAX ... 5.05_ _ _ __ 10,00 . _ . . 3.43. . . ___

“{f““ T T UUTTMING 1.17 2.00 1.05

T T T T % SUMMARY WITH OUTLIERS REMOVED
I

. €coL. B _ . __€COL. C . ____.COL.D .. . . _

- (X 10E8) (X 10E0) (X 10E-8)

P MEAN 3.29 5,00 1.57

 RANGE 3,82 . 8,00 . ... _1.03 ...
MAX 5.05 10.00 2.08

= MIN 1.23 2.00 1.05

s T

{ 'STOP
SRU'S:.6
~
T FMDAOLE V__ =PNENOTPOUNB_

A

SRS - e OO S P UM IRPS

’F'!
_1‘@ X




rfj;

Y e

Y

),

- COM

TRE
_ANIM
NUMB

_...bos

HOST MEDIATED ASSAY REPORT SHEET

POUND :

E LEVEL =

ATMENT :
A

AL
ER

RAW CFU X
1CE5/71.0ML

1612.00
1768.00
e 1558.00
1574.00
. .1547.00
1567.00

‘— r “'
S S, N ¢

NO.
NC.

CO®NCVH BN~

1248.00
e 1477.00

FDA 71-39

IN VvIvVO,

© 1979.00

e 172600

. NEGATIVE CONTROL - SALINE

ORAL, SUBACUTE
B

TOTAL CFU
SCREENED X
10E5/1.0ML

1.98
1.61
1.77
156 . .

"1le57
1.55 .. ..
1.57
e Y3
1.25
— 1. 98‘1.......““...,,

_NO._OF ANIMALS EQUALS 10 _

OF DEAD EQUALS ©

OF CONTAMINATED EQUALS
NO. OF CFU OUT OF RANGE EQUALS

ORGAN] SM

DATE STARTED

c

TOTAL
_RECOMBINANTS
/1.0ML

26.00
16.00
14.00

17.00 . .

11.00
15.00
21.00

9.00

——20.00.._.

-0 -
0

COL. B
_{X_1C0ES) . _ .

MEAN

MAX

MEA

N C/MEAN B_= .

_RANGE___
e MIN

10434

1.61
Q.73 ___ .
1.98
e la25.

coL. C
{X_10€0)
16.60

26.00

9000

17.00 _..

¢ SACCHARQOMYCES D-3

1715774

D

RECOMB/CFU

SCREENED X-
10E-5

13.14
9.93
7.92

..10.91
6.99
9.70

13.40

e - F 4 B5

T.21
.—-13.54 .

-~
e o e et . e i e e+ e s o+ - SpmA———.

coL. D
(X 10E-5)
~ 10. 26

e 2 1Te00 655

13.54
. 6.99.

" _NO_OUTLIERS ___ . - o N
t
r
N S e
T
f : ——" — i ———— A e e 5 e i o s B e 4 AR Vg W - i | % ) Al R S i & 21w A 4 7 T A n i w7 P
K RO RS
e
r
,.,; { —_— - [ e et e e e e e e 2 e
R s S IR - - e - = - - -
b
* - — — - ——— —— ey
| -
—t e e e ——
{ v



_ HOST MEDIATED ASSAY REPORT SHEET

CU”PUUNQmi""EQAM?1f39_Mm”m _ . ORGANISM : SACCHAROMYCES 0-3

- DOSE LEVEL : NEGATIVE CONTROL - CORN OIL
2
.

TREATMENT : IN VIVO, ORAL, SUBACUTE  DATE STARTED : 7/15/74

r A B C. L
! TOTAL CFU TOTAL RECOMB/CFU
oo ANIMAL RAW CFU X  SCREENED X RECOMBINANTS SCREENED X- i
r NUMBER 10E5/1.0ML 10E5/1.0ML /1.0ML 10€~5
o - 1418.00 1.42 11.00 7.76
1007.00  1.01 22.00 21.85
5 3612000 1,61 13.00 e 8006

1655.00 "1.65 23.00 13.90
 1651.00 __1.65  22.00 13.33
1167.00 1.17 20,00 17.14
.937.00 0.9 __ 14.00  14.94
1228.00 1.23 i 20.00 16.29

|

1O 0m~ o Wi N,

gv————___NO. OF ANIMALS EQUALS 10

r NO. OF DEAD EQUALS 0

A NO. OF CONTAMINATED EQuALS ¢
NO. OF CFU OUT OF RANGE EQUALS 0O

"{7 : COL. B COL. C COL. D
e AX 10E5) (X 10E0) (X 10E-5)
~ , MEAN 1.31 16.50 - 12.97

_ RANGE —.0.72_ . 13.00 14,09

MAX . 1.65 23.00 21.85
MIN 0.94 10,00 = 7.76

I I

_r - PR e i e 2 e
A MEAN C/MEAN B = 12.s9 e

@ —__NO QUTLIERS __




HOST MEDIATED ASSAY REPORT SHEET

~_COMPOUND : FDA 71-39 _ L ORGANISM = SACCHAROMYCES D-3

DOSE LEVEL : POSITIVE CONTROL - EMS-350 MG/KG

TREATMENT : IN VIVO, ORAL, ACUTE DATE STARTED :  7/15/74

A B . c D

o "TOTAL CFU  TOTAL RECOMB/CFU
ANITMAL  RAW CFU X SCREENED X RECOMBINANTS  SCREENED X-

NUMBER "10E5/1.0ML 10E5/1.0ML /1.0ML 10E-5

i
i
!
i

433,00 0.43 114.00 263.28 *

. 985,00 0.98  159.00 161.42
1172.00 1.17 103.00 87.88
e 1193,00 1.19 -150.00 2125473

i
i
'
|
1

i
1

R

1256.00 "1.26 70.00 55.73
...1385.00 1,38 _  _74.00 .. 53.43
563.C0 0.56  86.00 152.75
162100 l.62 ...101.,00 = . 62.31

i

‘D O AN W

|
i
i

2 _ANIMALS NOT ACCOUNTED FOR. VALUES_COMPUTED FOR_ 8 ANIMALS

e

NO. OF DEAD EQUALS O
_NC. OF CONTAMINATED EQUALS 2
NO. OF CFU OUT OF RANGE EQUALS 0

~coL. B COL. C  COL. D
(X_10E5) (X 10€0) _ (X 10E-5)

- o MEAN 1.08 . 107.13 120.32

e i o _RANGE 1.19  89.00 _ 209.85 o
(‘7 \ MAX 1.62 159,00 ' 263.28
A _MIN o 0.43 _70.00 . 53,43
4~ .. MEAN C/MEAN B =_ 99,56 . e
t .

R i ____ * SUMMARY WITH OUTLIERS REMOVED e
. COL.B __COL.C  COL. D o
b {X 1CES5) (X 10E0) (X 10E-5)

MEAN 1.17  106.14 ... 99.89

RANGE 1.06 89,00 107.99
 MAX 1.62 159,00 @ 161.42

o - MIN S T 0.56 70.00 53.43 -
Re MEAN C/MEAN B = 90.89
~ T
i e
? —_ - —.




~ HOST MEDIATED ASSAY REPORT SHEET

gT . COMPOUND : FDA 71-39

ORGANISM : SACCHAROMYCES D-3

DOSE LEVEL : 'LD5S - 2000. MG/KG

TREATMENT 2 IN VIVO, ORAL, ACUTE = DATE STARTED :  7/15/74

A - B o c D

TOTAL CFU TOTAL RECOMB/CFU
_ ANIMAL  RAW CFU X SCREENED X RECUMBINANTS SCREENED X- N
~ NUMBER - 10E5/1.0ML 10E5/1.0ML /1.0ML 10E-5
[ e . e e i
T 1 1386.00 ‘ 1.39 14.00 10.10
.2 860.00 A  0.86 _ . 4.00 , 4,65
: 4 ..lero.00 0 1.27 11.00 B.66
| 5 1110.00 "1.11 11.00 9.91
{{7h_m_ i 6 653,00 @ 0.65 o 7.00 . 10.72 B
s 7 1149.00 l.15 9.00 7.83
- . 8 _ _ o 11%1.00 0 0 1e19 0 9.00 0 T7.56 -

R 2_ANIMALS NOT ACCOUNTED FCR. VALUES COMPUTED FOR 8 ANIMALS_
o NO. GF DEAD EQUALS 1
_NO. OF CONTAMINATED EQUALS 0

S A NO. OF CFU OUT OF RANGE EQUALS 1

COL. B COL. C CoL. D
r R X 10E5) (X 10€E0) _ (X 10€-5) __
f MEAN 1.08 10.25 9.45
__RANGE ~~~0.73 _  _ 13.00 .. 11.52
) I ' ___MIN 065 %00 4.65

MEAN C/MEAN B = 9.46

{ » o * SUMMARY WITH OUTLIERS REMOVED

r ) | A COL. B COL. C° _ COL. D

G U, NS e e s e e et e e s 2

‘. - (X 10E5) (X 10E0) (X 10E-5) B
A MEAN e e 1009 9029 8449 —
r RANGE 0.73 10.00 6.07
ny . MAX 1.39  ~  14.00 - = 10.72 .
MIN 0.65 4.00 4.65
r MEAN C/MEAN B = 8.53 -
— s' V . A ———— o, G —— s -
B R . . I S
b
e . S . .
_§ ———— e .- _— — -~ e e et et e
~———— o L ]
i -
s .
{
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HOST MEDIATED ASSAY REPORT SHEET

e
! _COMPOUND ¢ FDA 171-39_ . . . . .. . DRGANISM : SACCHAROMYCES D-3

¢ .. DOSE LEVEL 2 _LDS5__ .. .- 2000..  MG/KG. .. R
‘é .

... TREATMENT : IN VIVO, ORAL, SUBACUTE DATE STARTED :  _7/15/74

S A B I o ' L
: TOTAL CFU TOTAL RECOMB/CFU
... ANIMAL = RAW CFU X_ _ SCREENED X RECOMBINANTS SCREENED X- ..

~ NUMBER 10E5/1.0ML 10E5/1.0ML /1.0ML 10E-5

1713.00 1.71 _ 27.00 15.76
287.00 0.29 : 2.00 6.97
1648400 1465  ___ 10.00 . 6407 .
1403.00 1440 9.00 6.41
259,00 . 0.26 _. . 18.00 : 69.50 *
1320.00 1.32 17.00 12.88
~ 3 ANIMALS NOT ACCOUNTED FOR. VALUES COMPUTED FOR 7 ANIMALS
‘ _NO._GF DEAD EQUALS O _ :
_ NO. OF CONTAMINATED EQUALS O
wpmpeeNOs _OF CFU QUT.OF RANGE EQUALS .3

4

|

NO VS WN e,

—f -

CoL. 8. .. __.COL. C .COL. D ..
(X 10E5) (X 10€E0) (X 10E~5)

- MEAN. 1.05 . 13.29 . 18.7) e
Ll RANGE 1.45 25.00 63.43

MAX o YedY 21,00 L . 69450 .

L -
D B

’}A S MIN 0.26 2.00 6.07
_ ,

"MEAN C/MEAN B = 12.61

| ' . * SUMMARY WITH OUTLIERS REMOVED

 coL. B CoL. C coL. D
__AX 10E5) _____{X 10E0)  _ (X 10E-5) _ _ __

r : .
b MEAN 1.19 12.50 10.25
'

. RANGE . le43 . 25.00 _ . _ . 9.69 S
: MAX 1.71 27.00 15.76 :
. ) . MIN__ F 0.29 . 2.00 . __ 607 .

- MEAN C/MEAN B = 10.54
P |

F s e — — e e i e o e e
S U — — —
!

_{ ‘ e — e e e e 21 ot et oo et e e e

¥ o —_— e e e - [P —
i

e ; — ——

ey
b :
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5. Cytogenetics - Test I
a. In vivo
The chromosomal abnormalities observed in the )
positive controls were significantly higher than either the negative controls
or the compound. The maximum effect of the positive control was observed at

48 hours after administering the compound. A depression of the mitotic index

was observed in the positive control animals. The compound produced significantly

higher percentage of aberrations at the intermediate dosage at 48 hours and in
the LD dosage level at 24 and 48 hours in the acute study. The subacute study
exhibited 4-5% aberrations in all three dosage levels as compared to 2% in the
negative controls. The frequency of breaks in the negative controls was well
within the range that we have seen in the past.

b. In vitro

'Anaphase preparations were examined in this test.
The positive control compound produced a significantly higher percentage of
aberrations on the chromosomes than the negative control or the test compound.
Depression of the mitotic index due to the positive compound was not as pro-
nounced as in the in vivo test. The low and high levels controlled 2% and

3% aberrations, respectively. Negative controls were well within normal limits..
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c. CYTOGENETIC SUMMARY SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-39
PROPYL GALLATE
TEST I
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Dosage
Compound (mg/kg)  Time*
legative Control saline 6
, ~ 24
48
Usége Level ' 5 6
24
48
Intermediate Level 50 6
- ' - 24
48
LD - 6
[ , ‘ 500 24
48
Positive Control TEM | 48

*  Time of ki1l after injection (hours).

S

Tty ™UTYOTTTY O OTTY OTTY OSTY Oy Y Ty Ty Y T3
PROPYL GALLATE
FDA 71-39
ACUTE STUDY
METAPHASE SUMMARY SHEET
% Cells
o % Cells % Cells with more % Cells

No. of No. of  Mitotic with with than 1 type with

Animals Cells Index %*** Breaks Reunion of aber.**  aber,++
3 150 13 2 0 0 2
3 150 10 1 0 0 R
3 150 n 0 0 0 0
5 250 9 0 0 0 0
5 250 9 2 0 0 2
5 250 9 2 0 0 2
5. 250 10 3 0 0 .3
5 250 6 2 -0 0 2
5 250 11 8\ 0 0 8
5 250 - 8 2 - 0 0 2
5 250 7 6 0 0 6
5 250 9 6 0 0 6
5 250 4 32 15 53

** Cells that have polyploidy (P), pulverization (pp), fragments (f) or greater than 10 aberrations (a).

*** Parcent of cells in mitosis:

500 cells observed/animal.

++ Duplicate aberrations in a single cell will cause this to be a % less than a summation of the %

aberration seen.
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Comgoﬁnd
Negative Control
Usage Level

Intermediate Level

LDS

* Dosage 1X/day X 5 days.
** Cells that have polyploidy (P), pulverization (pp),
*** Percent of cells in mitosis:

¢l

Y OTTY Y Y Y Y

. | . | Y 7Y O"T7Y T
PROPYL GALLATE
FDA 71-39
SUBACUTE STUDY
METAPHASE SUMMARY SHEET
| % Cells ’
' % Cells % Cells with more % Cells
Dosage* No. of No. of Mitotic with with . than 1 type with
(mg/kq) Animals Cells Index %*** Breaks Reunion of Aber ** Abep
saline 3 150 12 2 0 0 2
5 5 250 13 4 0 0 4
50 5 250 6 4 0 0 4
500 5 250 mn 5 0 0 5

fragments (f) or greater than 10 aberrations (a).
500 cells observed/animal.
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PROPYL GALLATE
FDA 71-39
ANAPHASE SUMMARY SHEET

| % Cells , % Cells
. with % Cells with more % Cells
Dosage Mitotic No. of Acentric with % Multipolar than one “with
Compound (mcg/m1) Index *« Cells Frag. Bridges Cells type Aber.* Aber.++ |
Low Level 0.5 3 00 2 I 0 2
Medium Level 5 1 100 0 0 0 0 0
High Level 50 1 100 3 o - 0 0 3
Negative Control  saline 4 -+ 100 1 1 0 0 - 2
Positive Control 0.1 2 o .1 9 6 3 25

(TEM)

* Cells that have polyploidy (P), pulverization (pp), fragments (f) or greater than 10 aberrations (a).
** Percent of cells in mitosis: 200 cells observed/dose level. '
++ Duplicate aberrations in a single cell will cause this to be a % less than a summation of the %

aberration seen.
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6. Cytogenetics - Test 1I

Compound FDA 71-39, Propyl Gallate, was administered
to male rats with an average body weight of 350-400 grams. In the acupe
study (single dose) the dosage level employed was 5000 mg/kg (high) and in
the subacute study (five doses) the rats received a dose of 5000 mg/kg (high).
Metaphase chromosome spreads were prepared from the bone marrow cells of
these animals and scored for chromosomal aberrations. Neither the variety
nor the number of these aberrations differed significantly from the negative
controls; hence, compound FDA 71-39, Propyl Gallate, can be considered non-

mutagenic as measured by the cytogenetic test.
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CYTOGENETIC SUMMARY SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-39

PROPYL GALLATE
TEST 11

75



Compound
High

Negative Control

Positive Control
(TEM)

* Time of kill after dosing (hours)
** Numbers in ( ) are percent aberrations per total cells counted
= greater than 10 aberrations per cell, f = fragment and
++ Based on a count of at least 500 cells per animal.

+ Symbols:

No. of Cells

6§ . po1yp1o1¢y

No. of No. of With Other
Time* Animals Cells Index %++ Breaks** Reunion** Aberrations**+
6 5 197 0 0 1(0.5)pp
24 5 200 0 0 1(0.5)pp 0
48 5 250 0 0 0 0
6 3 130 0 0 0 0
24 3 150 0 0 0 0
48 3 150 0 0 0 0
24 5 250 6>(2.4)
12f(4.8)
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PROPYL GALLATE
FDA 71-39
ACUTE STUDY
METAPHASE SUMMARY SHEET
‘ No. of No. of No. of Cells No. of
Dosage No. of No. of Mitotic Cells w/ Cells w/ With Other Cells w/
Compound (mg/kg) Time* Anima]s Cells Index %++ Breaks** Reunion** Aberrations**+ Aber.¥**
High 5000 . 6 5 197 4.6 0 0 1(0.5)pp 1(0.5)
24 5 200 4.3 0 0 1(0.5)pp 0
48 5 250 4.3 0 0 0 0
Negative Control Saline 6 3 130 5.17 0 0 0 0
24 3 150 10.27 0 0 0 0
48 3 150 12.67 0 0 0 0
Positive Control 0.3 24 5 250 4.48 9(3.6) 24(9.6) 6>(2.4) 33(12.8)
(TEM) 12f(4.8)

* Time of kill after dosing (hours).

** Numbers in ( ) are percent aberrations per total ce]]s counted

+ Symbols: > = greater than 10 aberrations per cell, f = fragment and pp = polyp]oidy
++ Based on a count of at least 500 cells per animal.
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PROPYL GALLATE
FDA 71-39
SUBACUTE STUDY
METAPHASE SUMMARY SHEET

No. of No. of No. of No. of

. Dosage No. of  No. of Mitotic Cells w/  Cells w/ Cells w/ Cells w/
Compound (mg/kg) Animals Cells Index %++ Breaks** Reunion** Other Aber.** Aber.**
High Level , 5000 4 200 3.00 0 0 0 0
Negative Control Saline 3 150 4.60 0 0 0 0

**Numbers in ( ) are percent aberrations per total cells counted.
++Based on a count of at least 500 cells per animal.
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7. Dominaﬁt Lethal Study - Test I »
The interpretation of these data was made by Dr. David
Brusick, Assistant Professor of Microbiology, Howard University, Washington,
D.C. as a consultant to LBI.

Fertility Index:

Acute - Two significant decreases at the low dose Tevel in weeks

1 and 7.

Subacute - No significant findings.

Average # Implants/Pregnant Female:
| Acute - Significant decreases at‘tﬁe low dose in weeks 1 and 2 and
at the intermediate dose of week 4. |
Subacute - Significant dose-related decrease in week 1 with the low

dose of week 2 showing a significant decrease.

Average Corpora Lutea/Pregnant Female:
| Acute - Significant decrease at high dose in week 2 and at the inter-
mediate dose in week 8.
Subacute - Significant decreases at low and high dbses of week 1
and intermediate dose of week 5. Significant increases
were observed at the low dose of week 3 and the inter-

mediate dose of weeks 3, 4 and 7.

Average Preimplantation Losses/Pregnant Female:
" Acute - Significant increases are seen at the low and high doses
of week 3. |
Subacute - Significant dose-related increases were observgd in week

3. The low dose of week 2 was significantly increased

also. The intermediate dose of week 5 showed a significant

decrease.
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Average Dead Implants/Pregnant Female:

Acute - Significant decrease at intermediate dose of week 2.

Subacute - Significant increases at high dosé of week 2 (dose-;
related) and the intermediate dose of week 7. A
significant dose-related decrease is shown in week
4% |

Proportion of Females/One or More Dead Implants:

Acute - No significant findings.
Subacute - Significant decreases at all thrée doses at week 4.*

Proportion of Females/Two or More Dead Implants:

Acute - No significant findings.
Subacute - Significant increase at the low dose of week 7.

Significant decreases at all three dose levels in week 4.*

Dead Implants/Total Implants: '
Acute- - No significant findings. |
Subacute - Significant increase at the low dose of week 7, and thg
high dose at week 2. Significant decreases at all three

.dose levels in week 4.*

*Note consistant decrease at week four in the subacute doses of the last
four categories.
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DOMINANT LETHAL ASSAY SUMMARY SHEETS
 CONTRACT FDA 71-268 |
COMPOUND FDA 71-39
PROPYL GALLATE ‘
TEST I

(Through error the computer had been
programmed so that a double rounding

off of numbers occurred at print out.

In no way does this alter the statistics
which are calculated on the full unrounded
numbers.)
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A1l female rats in the dominant lethal assay were given tetracycline
hydrochloride for the duratibn of the study. A1l male rats were given tetra-
cycline hydrochloride beginning October 24, 1972 until November 7, 1972, and
started again November 15, 1972 and continued to the end of the studyr

The daily dosage level contained in the cage water bottle was

approximately 75 mg/kg.
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COMPOUND
3 ARITH HISTORICAL  NEGATIVE
SE DOSE WEEK  CONTROL CONTROL
1 109/159=0.69 14/19=0.74
2 119/159=0.75 17/20=0.85
3 119/158=0.76 13,18=0.73
4 136/160=0.85 19,/20=0.95
5 127/159=0.80 9/19=0.48
% %
6 128/159=0.81 17,/20=0.85
7 133/157=0.85 16/18=0.89
11 8 133/160=0.84 16/20=0.80
1y

S T BV S S St Sl M

TABLE I

39 STUDY ACUTE

FERTILITY INDEX

DOSE LEVEL

5.000 MG/KG

7/20=0.35%
* %
13/18=0.73
15/19=0.79
17,/20=0.85
7/19=0.37
€ %k

15/20=0.75

11/20=0.55%

*k -

14/20=0.70

DOSE LEVEL

50,000 MG/KG

12/20=0.60

14/,17=0.83

15,19=0.79

16,20=0,80

13/20=0.65

14,20=0.70

15,20=0.75

15/20=0.75

DOSE LEVEL

500,000 MG/KG

12/20=0.60
15/20=0.75
15/19=0.79
18,/20=0.90

10,/20=0.50

e s it Ties Suvios mvies SR 4

*k

16/20=0,80

13/20=0.65

11/20:0.55

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

ONE !,* =
THO !,* =

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

* SIGNIFICANTLY DIFFERENT FROM CONTROL
{ SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE {(HEADING OF COLUMNN)

[02]
n

*

* %

POSITIVE
CONTROL
15/20=0.75
16/20=0.80
15/20=0.75
14/18=0.78
4/14=0,29

* %k
15/20=0.75

16/20=0.80

17/20=0.85



A A S Yy e et B o e s e A st Senhor st Sl TRl =Zher
. TABLE II
COMEFOUND 39 STUDY ACUTE
AVERAGE NUMBER OF IMPLANTATIONS PER PREGNANT FEMALE ‘
G ARITH HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL POSITIVE
SE DOSE ¥WEEK CONTROL CONTECL 5.000 MG/KG 50,000 MG/KG 500.000 MG/KG CONTROL
1 1351/109=12,.4 180/14=12.9 73/ 7=10.43D 140/12=11.7 16/12=12,2 162/15=10,.8%3aD
@D *3D
2 1427/119=12.0 214/17=12.6 134/13=10,3%3aD 157/14=11.2 170/15=11. 3 146/16= 9.1**33aD
*aD *xHadD
3 1435/119=12.1 156/13=12.0 170/15=11.3 176/15;11.7 169/15=11.3 147/15= 9,8*%33D
oD **939D
4 1626/136=12.0 232/19=12.2 201/17=11.8 174/16=10.90D 216/18=12,0 157/14=11.2
@D
5 146@/127:11.5 99,/ 9=11.0 83/ 7=11.9 155/13=11.9 122/10=12.2 46/ 4=11.5
6 1512/128=11.8 200/17=11.8 184/15=12.3 160/14=11. 4 198/16=12. 4 162/15=10.8
. v an
7 1626/133=12.2 192/16=12,0 127/11=11.6 181/15=12:1 148/13=11. 4 175/16=10.9
] **dD *D
8 1551/133=11.7 177/16=11. 1 166/14=11,9 158/15:10.5 119/11=10.8 180/17=10.6

s

*2D

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTRCL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

=
(]
8
o

TWO-TAILED TEST
ONE-TAILED TEST

o

D SIGNIFICANTLY DIFFERENT FRCM CCNTROL

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)
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TABLE III
CCMPOUND 39 STUDY ACUTE
AVERAGE CORPORA LUTEA PER PREGNANT FEMALE
G ARITH HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL POSITIVE
SE DOSE WEEK CONTROL CCNTROL 5.000 MG/KG  50.000 MG/KG 500,000 MG/KG CONTROL
1 1504,109=13.8 219/14=15.6 95/ 7=13.6 179/12=14,9 191/12=15.9 243/15=16.2
11§ 1! a1 *d1 *2DT **2DT
2 1588/119=13,3 250/17=14.7 169/13=13.0 193/14=13.8 194/15=12,9%@D 232/16=14.5
*2X
3 1565/119=13,2 176/13=13.5 209/15=13.9 226/15=15,1 216/15=14.,4 192/15=12,8
' - ol
! 4 1784/136=13.1 242/19=12.7 221/17=13.0 196,/16=12.3 247/18=13.7 180/14=12.9
*?D
5 1648/127=13.0 108/ 9=12.0 93/ 7=13.3 165/13=12.7 130/10=13.0 54/ 4=13,5%31
aD
6 1689,/128=13.2 227/17=13.4 202/15=13.5 190/14=13.6 223/16=13.9 200/15=13.3
! 7 1767,133=13.3 212/16=13.3 155/11=14.1 211/15=14.1 162/13=12.5 212/16=13.3
: aD
! 8 1823/133=13.7 229/16=14.3 198/14=14,1 187/15=12.52D  141/11=12.8 242/17=14,2
*2D
SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTRCL GROUP
SYMBOLS ON SFCOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP
& AND * = TWO-TAILED TEST
! AND @ = ONE-TAILED TEST
ONE !,6,d,% = SIGNIFICANT AT P LESS THAN 0.05 .
TWO !,8,d,% = SIGNIFICANT AT P LESS THAN 0.01
0
=3

® SIGNIFICANTLY DIFFERENT FRCM CCNTROL
!

SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)
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TABLE IV
STUDY ACUTE

e i i ]
CCMPOUND 39

AVERAGE PREIMPLANTATION LOSSES PER PREGNANT FEMALE

3 ARITH HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL POSITIVE
3E DOSE WEEK CONTROL CCNTROL 5.000 MG/XG 50.000 MG/KG 500,000 MG/KG CONTROL
1 153/109= 1.4 39/14= 2.8 22/ 7= 3.1 39/12= 3.3 45/12= 3.8 81/15=
11 561! oI **9d X *¥3d1
2 161/119= 1.4 36/17= 2.1 35/13= 2.7 36/14= 2.6 28/15= 1.6 86/16=
] I .
3 130/119= 1.1 20/13= 1.5 39/15= 2.631 50/15= 3.3 47/15= 3.121 45/15=
11§61 **201 **9d 1 **231
4 158/136= 1.2 10/19= 0.5 20/17= 1.2 22/16= 1.4 31/18= 1.7 23/14=
5 182/127= 1.4 9/ 9= 1.0 10 7= 1.4 10/13= 0.8 8/10= 0.8 8/ 4=
6 177/128= 1.4 27/17= 1.6 18/15= 1.2 30/14= 2.1 25/16= 1.6 38/15=
7 141/133= 1.1 20/16= 1.3 28/11= 2.6 30/15= 2.0 1U/13= 1.1 37/16=
! *31 *2I
8 272/133= 2.1 52/16= 3.3 32/14= 2.3 29/15= 1.9 22/11= 2.0 62/17=
ax
SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP
SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP )
& AND * = TWO-TAILED TEST .
! AND @ = ONE-TAILED TEST '
ONE !,5,d,% = SIGNIFICANT AT P LESS THAN 0.05 ' .
TWO !,5,d,% = SIGNIFICANT AT P LESS THAN 0.01

*,» SIGNIFICANTLY DIFFERENT FROM CONTROL
SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMNN)

5.40%321
* %331

S.U**aaY
*%x331

3.001
*xpD1

1.6%aaY
X

2.0
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CCMPOUND 39 STUDY ACUTE"

AVERAGE RESORPTIONS (DEAD IMPLANTS) PER PREGNANT FEMALE

;  ARITH HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL POSITIVE
SE DOSE WEEK CONTROL CCNTROL 5,000 MG/KG 50.000 MG/KG 500,000 MG/KG CONTROL
1 28/109=0.26 0/14=0.0 1/ 7=0.15 0/12=0.0 1/12=0,09 35/15=2.34%*2@1
! **32D *%29D %231
2 53/119=0.45 4,17=0.204 6/13=0.47 0/14=0.0 *aD 6/15=0.40 36/16=2.25¢%*33T
! *%2aD : *%2dT
3 61/119=0.52 1/13=0.08 3/15=0.20 3/15=0.20 5/15=0, 34 61/15=4,07*%23T
' **22D aD aD ** AT
4  62/136=0.46 3/19=0.16 2/17=0.12 3/16=0.19 7/18=0.39 62/14=4,43%%33T
*22D *%32D aD ** DD
! 5  74/127=0.59 8/ 9=0.89 6/ 7=0.86 10,/13=0.77 2/10=0.20 4/ 4=1.00
aD
6 58/128=0.46 4,17=0,24 7/15=0.47 6,/14=0.43 8,/16=0.50 18/15=1.2021
7  65/133=0.49 10/16=0.63 8/11=0.73 11/15=0.74 9/13=0.70 24/16=1.50
8 71/133=0.54 13/16=0.82 11/14=0.79 9,/15=0.60 4/11=0.37 18/17=1.06
*T *xddX

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING -
THE NEGATIVE CONTROL GROUP :

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

& AND * = TWO-TAILED TEST .
! AND @ = ONE-TAILED TEST '
ONE !,6,@,% = SIGNIFICANT AT P LESS THAN 0.05 ‘ .
TWO !,&,d,* = SIGNIFICANT AT P LESS THAN 0.01 ’ *

0

@ %,d SIGNIFICANTLY DIFFERENT FRCM CONTROL
&,! SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)



,  ARITH
E DOSE

1

WEEK

HISTORICAL
CONTROL

24/109=0.23

38/119=0.32

39/119=0.33

46,/136=0, 34

45/127=0.36

44,128=0.35

46,/133=0,35

50/133=0.38

COMPOUND

NEGATIVE
CONTPROL
0/14=0.0
4,17=0.24
1/13=0.08
3/19=0.16
5/ 9=0.56
3/17=0.18

8/16=0.50

7/16=0. 44

e

TABLE VI

39 STUDY ACUTE

DOSE LEVEL

5.000 MG/KG

1/ 7=0.15.
3/13=0.24
2/15=0.14
2/17=0.12
4y 7=0.58
4/15=0.27
6/11=0.55

10/14=0.72
*

DOSE LEVEL

50,000 MG/KG

0/12=0.0

0/1“:0.0

*

2/15=0. 14

3,16=0.19

6,13=0.47

5/14=0,36

9/15=0,.60

7/15=0.47

B JRECE Raia guriingh T

PROPORTION OF FEMALES WITH ONE OR MORE DEAD IMPLANTATIONS

DOSE LEVEL

500,000 MG/KG

1/12=0.09

2/15:0.1“

2/15=0.14

2/10=0,20

5/13=0.39

3/11=0.28

SYMBOLS ON FIRST LINF DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE NEGATIVE CONTRCL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

ONE 1, %
THO 1, %

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0,01

* SIGNIFICANTLY DIFFERENT FROM CCNTROL
! SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)

[ee]
~N

» 1

POSITIVE
CONTROL

11/15=0, 74%%
*

11/16=0,69%*
%k

11/15=0, T4x=*
% %

12/14=0,86%%
ok

3/ 4=0.75

7/15=0.47

7/16=0.44

12/17=0.71
ok

aﬁr e ‘vw:‘n"* r..a' ,7
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TABLE VIT
STUDY ACUTE

| SENN S50 TS meuh MR VEASNR wenih

COMPOUND 39

PORPORTION OF FEMALES WITH TWO OR MORE DEAD IMPLANTATIONS

HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LFEVEL POSITIVE
SE DOSE WEEK CONTROL CONTROL 5.000 MG/KG 50.000 MG/KG 500.000 MG/KG CONTROL
1 3/109=0.03 0/1u4=0.0 0/ 7=0,0 0/12=0.0 0/12=0.0 9/15=0,60%%*
ok
2 14/119=0.12 0/17=0.0 2/13=0,16 0/14=0.0 1/15=0.07. 8/16=0,50%%
* %k
3 17/119=0.15 0/13=0.0 1/15=0,07 1/15:0.67 2/15=0.14 11/15=0, 74 **
' e Xk
4 12/136=0,09 0/19=0.0 0/17=0.0 0/16=0.0 1/18=0,06 9/14=0, 65%*
* %
5 18/127=0,15 1/ 9=0.12 1/ 7=0.15 2/13=0.16 0/10=0.0 1/ 4=0,25
6 13/128=0.11 1/17=0.06 2/15=0.14 1/14=0.08 2/16=0,13 4/15=0.27
7 14/133=0.11 2/16=0,13 2/11=0,19 1/15=0.07 1/13=0.08 3/16=0.19
8 18/133=0.14 6/,/16=0,38 1/14=0,.08% 2/15=0,14 1/11=0.10 6/17=0.36
. * *
SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTRCL GROUP
SYMBOLS ON SECOND LINE DENOTE SIGNITFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTECL GROUP
CNE !,*% = SIGNIFICANT AT P LESS THAN 0.05
TWO !,* = SIGNIFICANT AT P LESS THAN 0.01 .
* SIGNIFICANTLY DIFFERENT FROM CCNTROL

! SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN) .
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TABLE VIII
COMPOUND 39 STUDY ACUTE

DEAD IMPLANTS / TOTAL IMPLANTS

HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL POSITIVE
WEEK CONTROL CONTROL 5,000 MG/KG  50.000 MG/KG 500.000 MG/KG CONTROL
1 28/1351=0.03 0/180=0.0 1/ 73=0.02 0/140=0.0 1/146=0,01 35/162=0,22%*23]
**2@D *%93D aD %321
2  53/1427=0.04 4/214=0.02 6/134=0.05 0/157=0.0 6/170=0.04 36/146=0,25%*%33]
**23D **D0T
3  61/1435=0.05 1/156=0.01 3/170=0.02 3/176=0.02 5/169=0.03 61/147=0,42%%23]
**d3D *3D *3D **DDT
4 62/1626=0.04 3/232=0.02 2/201=0.01 3/174=0.02 7/216=0.04 62/157=0. 40**33]
*22D **329D *%9DT
5 74/1466=0,06 B8/ 99=0.09 6/ 83=0.08 10/155=0.07 2/122=0,02 4/ 46=0.09
**d2D
6 58/1512=0.04 4,200=0.02 7/184=0,04 6/160=0.04 8/198=0.05 18/162=0. 1221
a1
7 65/1626=0.,04 10/192=0.06 8/127=0.07 11/181=0.07 9/148=0,07 24/175=0.14
8 71/1551=0.05 13/177=0.08 11/166=0.07 9/158=0.06 4/119=0.04 18/180=0.10
**21

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT DIFFERENCES USING
THE NEGATIVE CONTRCL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

= TWO-TAILED TEST ’ .
@ = ONE-TAILED TEST '

SIGNIFICANT AT P LESS THAN 0.05 ' ' .
SIGNIFICANT AT P LESS THAN 0.01

'@
THO *,d

*,9 SIGNIFICANTLY DIFFERENT FRCM CONTROL
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TAB
COMPOUND 39 ' STUDY SUBACUTE

FERTILITY INDEX

G ARITH HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL

SE DOSE WEEK CONTROL CCNTROL 5.000 MG/KG 50,000 MG/KG 500.000 MG/KG
1 104/159=0.66 11,20=0.55 11,/20=0.55 9/19=0.48 9/20=0.45
2 118/160=0.74 15,20=0.75 18/20=0.90 15/17=0.89 15,/20=0.75
3 119/159=0.75 14/20=0.70.  17/19=0.90 16/18=0.89 15/20=0.75
4 120/154=0,78 12/15=0.80 16/20=0.80 18/20=0.90 15/19=0.79
5 122/157=0.78 11,19=0,58 9/20=0,45 11/20=0.55 7/18=0.39
%k : % ok
1 6 136/159=0.86 16,/20=0,80 18/19=0.95 15/19=0.79 12/20=0.60
11 *%
1y 7 135/155=0.88 13/18=0.73 14/20=0.70 19,/20=0,95 10/18=0.56
11

* * %

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIPFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTECL GROUP

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0,01

* 3
f#on

* SIGNIFICANTLY DIFFERENT FROM CONTROL
! SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN) .

06



3 ARITH
SE DOSE  WEEK

. ous

& 11 1
£61!

sl e
- b

HISTORICAL

CONTROL

1231/104=11.8

1474,118=12.5

1405/119=11.8

1414,120=11.8

1462/122=12.0

1626,136=12.0

1566 /135=11.6

COMPOUND

NEGATIVE
CONTROL
134,11=12,2
180/15=12.0
155/14=11, 1
135/12=11.3
127/11=11.6

187/16=11,7

140/13=10.8

I T S =y X 28

TABLE II

G

oD

@D

@D

oD

@D

DOSE LEVEL DOSE LEVEL
5.000 MG/KG 50,000 MG/K
101/11= 9.2*%%33dD 92/ 9=10.2
*¥*DdD
183/18=10.2%3aD 157/15=10.5
*%93dD
212/17=12.521 175/16=10.9
197/16=12.3 . 219/18=12,.2
112/ 9=12.4 122/11=11.1
213/18=11.8 169/15=11.3"
155/14=11,1 328/19:1240

-wiisiF:ifiﬁﬁfffffl;:.

39 STUDY SUBACUTE
AVERAGE NUMBER OF IMPLANTATIONS PER PREGNANT FEMALE

DOSE LEVEL
500,000 MG/KG

72/ 9= 8.0**a3dD
**32D

167/15=11, 1
. *2D
169/15=11, 3
175/15=11.7
79/ 7=11.3

137/12=11. 4

114/10=11. 4

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE NEGATIVE CONTRCL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTRCL GROUP

- & AND * = TWO-TAILED TEST

ONE-TAILED TEST

[

od SIGNIFICANTLY DIFFERENT FROM CONTROL
+' SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

) MDA gy |
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TABLE III

COMPOUND 39 STUDY SUBACUTE

AVERAGE CORPORA LUTEA PER PREGNANT FEMALE

ARITH HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL
SE DOSE WEEK CONTROL CONTROL 5.000 MG/KG 50,000 MG/KG 500.000 MG/KG
1 1385/104=13.3 184/11=16,7 139/11=12.6%23D 144/ 9=16,0
*EQDT
2 1599,118=13.6 208/15=13.9 237/18=13.2 201/15=13.4
3 1535/119=12.9 169/14=12.1 261/17=14,2%%221221/16=13. 831
| %I
8 1499,120=12.5 144/12=12.0 211/16=13,2 248/18=13,8*aT
5 1554,122=12.7 137/11=12.5 120/ 9=13.3 124/11=11.33D
6 1809,136=13.3 214/16=13.4 241,/18=13,4 215/15=14,3
7 1711,135=12.7 159/13=12,2 195/14=13,9 264/19=13,9a1

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECONLC LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

- THE HISTORICAL CONTRCL GROUP

D * = TWO-TAILEL TEST
D @ = ONE-TAILED TEST
1,6,d,% = SIGNIFICANT AT P LESS THAN 0.05
'y6,0,% = SIGNIFICANT AT P LESS THAN 0.01

SIGNIFICANTLY DIFFERENT FRCM CONTROL

ﬁOSE LEVEL

120/ 9=13.3*2aD
210/15=14,0
198/15=13,2
190/15=12.7

91/ 7=13.0
155/12=12.9

124/10=12. 4

SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)
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TABLE IV

COMPOUND 39 STUDY SUBACUTE

AVERAGE PREIMPLANTATION LOSSES PER PREGNANT FEMALE

G ARITH HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL
SE DOSE WEEK CONTROL CONTROL 5.000 MG/KG 50.000 MG/KG 500,000 MG/KG
1 154/104= 1.5 50/11= 4,6 38/11= 3.5 52/ 9= 5.8 48/ 9= 5.3
11§51 *%DDT ¥ T **2DT
2 125/118= 1,1 28/15= 1.9 54/18= 3,091 44/15= 2.9 43/15= 2.9
1t g 1 *%29T *%2d1 a1
! 3 130/119= 1.1 14/14= 1,0 29/17= 1.7 46/16= 2.9%dI  29/15= 1.9%3I
11§t a1 * DI *%2DT
4 85/120= 0.7 9/12= 0.8 14/16= 0.9 29/18= 1.6 15/15= 1.0
! *221
5 92,122= 0.8 10/11= 0.9 8/ 9= 0.9 2/11= 0.2%*aD 12/ 7= 1.7
: *2aD
6 183/136= 1.4 27/16= 1.7 28/18= 1.6 46/15= 3.1 18/12= 1.5
*T
7 145/135= 1.1 19/13= 1.5 40/14= 2.9 36/19= 1.9 10/10= 1.0
! *T aI

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

& AND * = TWO-TAILED TEST
! AND @ = ONE-TAILED TEST
ONE !,6,d,* = SIGNIFICANT AT P LESS THAN 0.05 - .
TWwo !,&,d,*% = SIGNIFICANT AT P LESS THAN 0.01 ‘ ’
*,d SIGNIFICANTLY DIFFERENT FRCM CONTROL .

&,! SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)

}
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TABLE V
COMPOUND 39 STUDY SUBACUTE

AVERAGE RESORPTIONS (DEAD IMPLANTS) PER PREGNANT FEMALE

5 ARITH HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSF LEVEL
SE DOSE WEEK CONTROL CONTROL 5.000 MG/KG 50.000 MG/KG 500.000 MG/KG
1 40,/104=0.39 2/11=0.19 3/11=0,28 0y 9=0.0 1/ 9=0.12
| *%@dD @D
! & ! 2 59/118=0.50 2/15=0, 14 4/18=0.23 5/15=0.34 10/15=0.6721
*dadD
3 69/119=0.58 6/14=0.43 ’ 2/17=0.12 7,/16=0,44 5/15=0, 34
*%d2D
! 4 66/120=0.55 20/12=1.67 1/16=0,07**32D 6/18=0,3U*aD 2/15=0, 14**23D
! *dI **daD **x@aD
5 78/122=0.64 6/11=0,55 2/ 9=0.23 4/11=0,37 2/ 7=0.29
! *aD
6 62/136=0.46 9/16=0.57 14/18=0.78 9/15=0.60 11/12=0.92
!
)
7 70/135=0.52 6/13=0,47 18/14=1,2931 8,19=0,43 3/10=0.30
*331 \

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP '

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTRCL GROUP

& AND * = TWO-TAILED TEST
! AND @ = ONE-TAILED TEST
ONE !,6,d,* = SIGNIFICANT AT P LESS THAN 0.05 .
TWO !,6,d,* = SIGNIFICANT AT P LESS THAN 0.01 '
#,d SIGNIFICANTLY DIFFERENT FRCM CONTROL ' .

&,! SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)

o
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TABLE VI
COMPOUND 39 STUDY SUBACUTE

PROPORTION OF FEMALES WITH ONE OR MORE DEAD IMPLANTATIONS

,  ARITH HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL
SF DOSE WEEK CONTROL CONTROL 5,000 MG/KG 50,000 MG/KG 500.000 MG/KG
1 31/104=0.30 1,11=0.10 2/11=0.19 0/ 9=0.0 1/ 9=0.12
2  38/118=0.33  2,15=0.14 4/18=0.23 2/15=0. 14 6/15=0.40
3 42/119=0.36 2/iu=o.15 2/17=0.12 4/16=0.25 3/15=0.20
4 42/120=0.35 8/12:0.67* 1/16=0. 07+ 5/18=0.28% 2/15=0. 14%*
5 54/122=0.45 3,11=0.28 1/ 9=0.12 2/11=0.,19 1/ 7=0.15
6 43/136=0.32 7,16=0.44 5/18=0.28 7/15=0.47 6/12=0.50
7  42/135=0.32 5/13=0.39 9/14=0.65 6/,19=0.32 >  2/10=0,20

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTRCL GROUP -

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

h i

# SIGNIFICANTLY DIFFERENT FRCM CCNTROL
! SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN) .

66
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TABLE VII
COMPOUND 39 STUDY SUBACUTE

PORPORTION OF FEMALES WITH TWO OR MORE DEAD IMPLANTATIONS

ARITH HISTORIéAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL
DOSE WEEK CONTROL CCNTRCL 5.000 MG/KG 50.000 MG/KG 500.000 MG /KG
1 8/104=0.08 1/11=0.10 1/11=0.10 0/ 9=0.0 0/ 9=0.0
2 10/11820.09 0/15=0.0 0/18=0.0 1/15=0.07 3/15=0,20
3 17/119=0.15  1/14=0,08  0/17=0.0 1/16=0,07 1/15=0.07
4 1571202013 4/12-0.34 0/16=0,0 * 1/18=0.06% 0/15=0.0 *
5  19/122=0.16 2/11=0.19 1/ 9=0.12 1/11=0.10 1/ 7=0.15
6 13/136=0.10 2/16=0,13 3/18=0.17 1/1520.07  2/12=0.17 ’
7 16/135=0.12  1/13=0.08 6/14=0.43% 27192011 1/10=0. 10

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTRCL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTECL GROUP

ONFE !,* = SIGNIFICANT AT P LESS THAN 0.05
TWO !,* = SIGNIFICANT AT P LFSS THAN 0.01

* SIGNIFICANTLY DIFFERENT FRCM CONTROL
! SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)



™.

TABLE VIII

COMPOUND 39

STUDY

D TUil WO} SUNG WKhAG N S

SUBACUTE

DEAD IMPLANTS / TOTAL IMPLANTS

HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVFL DOSE LEVEL
WEEK CONTROL CCNTROL 5.000 MG/KG  50.000 MG/KG 500.000 MG/KG
1 40,/1231=0.04 2/134=0.02 3/101=0,03 0/ 92=0.0 1/ 72=0.02
*%33D
2 59/1474=0.05 2/180=0.02 4/183=0.03 5/157=0.04 10/167=0,06%31
**33D
3  69/1405=0.05 6/155=0.04 2/212=0.01 7/175=0.04 5/169=0.03
**32D
4 66/1414=0,05 20/135=0,15 1/197=0,01%@D  6/219=0.03%@D  2/175=0.02*a@D
a1 *%23D @D *%d2D
5 78/1462=0.06 6/127=0.05 2/112=0,02 4/122=0.04 2/ 79=0.03
6 62/1626=0.04 9/187=0.05 14/213=0.07 9/169=0.06 11/137=0.09
7 70/1566=0.05 6/140=0.05 18/155=0.12*aI  8/228=0.04 3/114=0,03
*21

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT DIFFERENCES USING

THE NEGATIVE CONTRCL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT DIFFERENCES USING

THE HISTORICAL CONTROL GEOUP

* = TWO-TAILED TEST

@ ONE-TAILED TEST
ONE *,d = SIGNIFICANT AT P LESS THAN 0.05
THO *,d = SIGNIFICANT AT P LESS THAN 0.01

*,9 SIGNIFICANTLY DIFFERENT FRCM CONTROL

) AR i |
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8. Dominant Lethal Study - Test II

Compound FDA 71-39, Propyl Gallate, was administered to
ten male rats (400 grams) at a dose level of 5,000 mg/kg according to;acute
(single dose) and subacute (five doses) protocols. Each treated male rat .
was mated with two virgin female rats each week for 7 (subacute) or 8 (acute)
weeks. Two weeks after mating, female rats were sacrificed and the fertility
index, preimplantation loss and lethal effects were determined and compared
with those same parametefs calculated from negative (saline-dosed) and positive
(0.3 mg/kg TEM-dosed) control animals. |

The values calculated for these parameters from animais
dosed with compound FDA 71-39, Propyl Gallate, did not significantly vary
from those obtained from the negative controls, whereas TEM caused a significant
preimplantation loss and embryo resorption during the first 5 weeks.

Comparing these data with the previously ‘obtained values
for dose levels of 500 mg/kg, 50 mg/kg and 5 mg/kg revealed no dose response
or time trend patterns, thus indicating that compound FDA 71-39, Propyl‘Ga1late,

does not induce dominant lethal mutations.

| [E BIONETICS - 98
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" DOMINANT LETHAL ASSAY SUMMARY SHEETS

[B BIONETICS
Litton

CONTRACT FDA 71-268
COMPOUND FDA 71-39
PROPYL GALLATE
TEST 11

(Through error the computer had been
programmed so that a double rounding

off of numbers occurred at print out.

In no way does this alter the statistics
which are calculated on the full unrounded

~ numbers. )
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LOG

ARITH

DOSE DOSE

00l

~3

3 )
HISTORICAL
WEEK CONTROL

1

124/179=0.70
136/179=0.76
135/178=0.76
154/180=0.86
 145/179=0.82

143/179=0.80

150/177=0.85

150/180=0.84

;f”j |

—3 Y Y T3
TABLE I
 COMPOUND 39

FERTILITY INDEX

NEGATIVE DOSE LEVEL
CONT ROL 5000. MG/KG

18/ 20=0.90 17/ 20=0,85

19/ 20=0.95 18/ 20=0.90

18/ 20=0.90 17/ 20=0.85

15/ 20=0.75 17/ 20=0.,85

13/ 20=0.65 14/ 20=0.70
19/ 20=0.95 14/ 20=0.70%

16/ 20=0.80 17/ 20=0.85

B T

STUDY ACUTE

15/

17/

16/

12/

15/

17/

17/

16/

. |

. |

POSITIVE

CONTROL

20=0.75
2030.85
20=0.80

20=0.60%

* kK

20=0075
20=0,85
20=0.85

20=0,.80

S{HBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP :

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP '

ONE !, *
THO !,*

=
=

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

* SIGNIFICANTLY DIFFERENT FROM CONTROL

{ SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH

OR LOG DOSE (HEADING OF COLUMHN) . !
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TABLE II
COMPOUND 39 STUDY ACUTE

AVERAGE NUMBER OF IMPLANTATIONS PER PREGNANT FEMALE

LOG ARITH HISTORICAL NEGATIVE DOSE LEVEL | POSITIVE

DOSE DOSE WEEK CONTROL CONTROL 5000. MG/KG CONTROL
1 1540/124=12.4 180/ 14=12.9 127/ 11=11.6 129/ 15= 8.6%*3aD
**x3D
2 1629/136=12.0 242/ 18=13.4 2377 17=13.9 127/ 17= 7.5**332D
oI **2a1 **9aD
3 1631/135=12,1 236/ 19=12.4 241/ 18=13.4 92/ 16= 5,8%*3a3D
*x3al *%2dD
4 1845/154=12.0 218/ 18=12.1 226/ 17=13.3 69/ 12= 5.8%%33D
**3d01 **39D

|
5 1707/145=11.8 199/ 15=13.3 199/ 17=11.7aD 190/ 15=12.7
%021
6 1714/143=12.0 154/ 13=11.9 163/ 14=11,6 2137 17=12.5
7 1845/150=12.3 237/ 19=12.5 198/ 14=14.1%31 238/ 17=iu.0*61

*%:93Y ) EAIDI

8 1785/150=11.9 193/ 16=12.1 212/ 17=12.5 207/ 16=12.9

Lot

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT BELATIONSHIPS AND DIFFERENCES USING

THE HISTORICAL CONTEOL GROUP

TWO-TAILED TEST
ONE-TAILED TEST

& AND *
! AND @

-—
=

-—
-

ONE !,5,d,* = SIGNIFICANT AT P LESS THAN 0.05
TWO !,6,d,* = SIGNIFICANT AT P LESS THAN 0.01

*,d SIGNIFICANTLY DIFFERENT FROM CONTROL

§&,! SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)

3
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TABLE III

COMPOUND 39

STUDY ACUTE

Ty Y Ty Ty T2

AVERAGE CORPORA LUTEA PER PREGNANT FEMALE

LOG ARITH HISTORICAL NEGATIVE DOSE LEVEL
DOSE DOSE WEEK CONTROL CONTROL 5000. MG/KG
1 1732/124=14.0 204/ 14=14.6 150/ 11=13.6 168/
2 1838/136=13.5 282/ 18=15.7 268/ 17=15.8 206/
. *%xddl *xJdadl
3 1799/135=13.3 288/ 19=15.2 262/ 18=14.6 213/
*+321 31
4 2056/154=13.4 243/ 18=13.5 253/ 17=14,9%aI 164/
Yy
5 1914/145=13.2 218/ 15=14.5 245/ 17=14.4 211/
291 ar
6 1924,/143=13.5 176/ 13=13.5 211/ 14=15,1 246/
DI
7 2013/150=13.4 271/ 19=14.3 224/ 14=16.0%321 276/
oI **gdal
8 2089/150=13.9 241/ 16=15.1 251/ 17=14.8 245/

2ol

POSITIVE
CONTROL

15=11.2*%%3a@D
*%0aD

17=12.1*%*33D
**x2dD

16=‘|3-3*<M)D

12=13.7

15:1“.5

oI

17=14.5
ol

17=16.2%aI
**321

16=15.3
*2I1

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE HISTORICAL CONTROL GROUP
= TWO-TAILED TEST
= ONE-TAILED TEST

ONE !,6,d,* = SIGNIFICANT AT P LESS THAN 0.05
= SIGNIFICANT AT P LESS THAN 0.01

,® SIGNIFICANTLY DIFFERENT FROM CONTROL
!

SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)
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LOG

ARITH

DOSE DOSE WEEK

€ot

s Biens RS
HISTORICAL
CONTROL
1 192/124= 1.6
2 209/136= 1.5
3 168/135= 1.2
4 211/154= 1.4
5 207/145= 1.4
6 210/143= 1.5
7  168/150= 1.1
8 304/150= 2.0

N BN |

COMPOUND 39

el

ed

TABLE IV

STUDY ACUTE

AVERAGE PREIMPLANTATION LOSSES PER PREGNANT FEMALE

NEGATIVE
CONTROL
24/ V4= 1.7
40/ 18= 2.2
52/ 19= 2.7
*231
25/ 18= 1.4
19/ 15= 1.3
22/ 13= 1.7
34/ 19= 1.8
aI
48/ 16= 3.0
*3I

DOSE LEVEL POSITIVE
5000. MG/KG CONTROL
23/ 11= 2.1 39/ 15= 2.6
*2I
31/ 17= 1.8 79/ 17= 4.7%*32I
*kdd I
21/ 18= 1.2 121/ 16= 7.6%%221
* %D T
27/ 17= 1.6 95/ 12= T.9%*apI
%321
46/ 17= 2.79I 27/ 15= 1.8
*22T
48/ 14= 3.4%2I 33/ 17= 1.9
*%391
26/ 4= 1.9 38/ 17= 2.2
*x3DI *HI
39/ 17= 2.3 38/ 16= 2.4

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

" THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

ND *

& A
! AND @

TWO-TAILED TEST
ONE-TAILED TEST

ONE !,&,0,% =
THO !,5,3,* =

*%,d SIGNIFICANTLY DIFFERENT

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

FROM CONTROL

&,! SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)
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TABLE V
COMPOUND 39 STUDY ACUTE

AVERAGE RESORPTIONS (DEAD IMPLANTS) PER PREGNANT FEMALE

ARITH HISTORICAL NEGATIVE DOSE LEVEL‘ POSITIVE

DOSE WEEK CONTROL CONTROL 5000. MG/KG " CONTROL
1 30/124=0.25 7/ 14=0,50 47 11=0.37 104/ 15=6.9U**2dI
* %321
2  65/136=0.48 7/ 18=0.39 13/ 17=0,77 118/ 17=6.95%%2d1
*%23d1
3  70/135=0.52 19/ 19=1.00 9/ 18=0.50 86/ 16=5.38%%231
I **21
4  77/154=0.50 8/ 18=0.45 7/ 17=0.42 60/ 12=5.00%*2d1
LY}
5 83/145=0.58 15/ 15=1.00 12/ 17=0.71 46/ 15=3.07*%2d1
**xgo1

6 73/143=0.52 3/ 13=0.24 15/ 14=1.08 10/ 17=0.59

7  76/150=0.51 11/ 19=0.58 5/ 14=0.36 16/ 17=0.95

. _ *3I

8 76/150=0,51 11/ 16=0.69 16/ 17=0.95 18/ 16=1.13

**PDIL

|
SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTRCL GROUP '

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

& AND ¥ = TWO-TAILED TEST
! AND @ = ONE-TAILED TEST

ONE !,6,®,* = SIGNIFICANT AT P LESS THAN 0.05
TwWO 1,6,@,% = SIGNIFICANT AT P LESS THAN 0.01

@ SIGNIFICANTLY DIFFERENT FROM CONTROL
!

*
r
&, SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)

S §

B |
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TABLE VI
COMPOUND 39 STUDY ACUTE

PROPORTION OF FEMALES WITH ONE OR MORE DEAD IMPLANTATIONS

LOG ARITH HISTbRICAL NEGATIVE DOSE LEVEL POSITIVE
DOSE DOSE WEEK CONTROL CONTROL 5000. MG/KG CONTROL
1 26/12a=o.2i 5/ 14=0.36 4/ 11=0.37 15/ 15=1.oo::
2  46/136=0.34 6/ 18=0.34 97 17=0.53 17/ 17:1.00::
3 44/135=0.33 11/ 19=o;58* 8/ 18=0.45 16/ 16=1.00::
4 58/154=0.38 6/ 18=0.34 7/ 17=0.42 12/ 12=1.oo::
5 51/145=0,36 9/ 15=0.60 9/ 17=0.53 14/ 15:0.9u:*
6 52/143=0,37 3/ 13=0.24 6/ 14=0.43 6/ 17=0.36
7  54/150=0.36 8/ 19=0.43 4/ 14=0.29 11/ 17=0.65*
8 54/150=0.36 8/ 16=0.50 8/ 17=0.48 12/ 15:0.75**

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01 -

ONE !, *
TWO !,*

* SIGNIFICANTLY DIFFERENT FROM CONTROL _
! SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN) .

S01
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TABLE VII
COMPOUND 39 STUDY ACUTE

PORPORTION OF FEMALES WITH TWO OR MORE DEAD IMPLANTATIONS

HISTORICAL NEGATIVE DOSE LEVEL POSITIVE
CONTROL CONTROL 5000, MG/KG CONTROL
3/124=0.03 1/ 14=0.08 0/ 11=0.0 15/ 15=1.00::
17/136=0.13 1/ 18=0.06 3/ 17=0.18 17/ 17:1.00::
21/135=0.16 4/ 19=0,22 1/ 18=0.06 15/ 15=o.9a::
13/154=0.09 2/ 18=0,12 0/ 17=0.0 10/ 12:0.8u::
21/145=0.15 3/ 15=0.20 3/ 17=0.18 1y 15=o.7u::
17/143=0.12 0/ 13=0.0 3/ 14=0.22 3/ 17=0.18
17/150=0.12 3/ 19=0.16 1/ 14=0.08 4/ 17=o.2u‘
19/150=0,13 1/ 16=0.07 5/ 17=0.30 4/ 16=0.25

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP '

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTEOL GROUP

ONE 1,*
THO !, *

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01 v,

* SIGNIFICANTLY DIFFERENT FROM CONTROL .
! SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN) .
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TABLE VIII
COMPOUND 39 STUDY ACUTE
DEAD IMPLANTS / TOTAL IMPLANTS

HISTORICAL NEGATIVE DOSE LEVEL POSITIVE

WEEK CONTROL CONTROL 5600. MG/KG CONTROL
1 30/1540=0.02 7/180=0.04 4/127=0.03 104/129=0.81%%aal
**3a1
2 65/1629=0.04 7/242=0.03 13/237=0.05 118/127=0,93%**aal
xxaal
3 7C/1631=0.04 19/236=0.08 9/241=0.04 86/ 92=0.93%%33l
*¥adal
4 77/1845=0.04 8/218=0.04 7/226=0.,03 60/ 69=0.87*%aal
*¥Qa ]
5 83/1707=0.05 15/199=0.08 127/199=0.06" 46/190=0.24%%3a1]
*%aal

6 73/1714=0.04 3/154=0.02 15/163=0.09 10/213=0.05

7 76/1845=0.04 11/237=0.05 5/198=0.03 16/238=0.07

8 76/1785=0,04 11/193=C.06 16/212=0.08 18/207=0.09

L0L

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT DIFFERENCES USING

THE HISTORICAL CONTROL GROUP

B
o

TWO-TA
ONE-TA

*,2
¥y

ILED TEST
ILED TEST

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

SIGNIFICANTLY DIFFERENT FROM CONTROL

*¥x3a1

™

.
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TABLE I

COMPOUND 39 STUDY
FERTILITY INDEX

LOG ARITH HISTORICAL NEGATIVE DOSE LEVEL
DOSE DOSE WEEK CONTROL CONTROL 5000. MG/KG

| 118/179=0,66 16/ 20=0,80 10/ 18=0.56

2 134,/180=0,75 18/ 20=0.90 12/ 16=0,75

3 136/179=0.76 20/ 20=1.00 147 16=0.488

*®

4 135/174=0.78 18/ 20=0,90 13/ 16=0.82

5 139/177=0.79 16/ 20=0,80 15/ 16=0.94

6 150/179=0.84 18/ 20=0.90 13/ 16=0.82

7 151/175=0.87 18/ 20=0.90 14/ 16=0,88

T 7)Y )

~y Y T

SUBACUTE

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROU?

ONE ¢, *

= SIGNIFICANT AT P LESS THAN 0.05
TWO !,* = SIGNIFICANT AT P LESS THAN 0.01

* SIGNIFICANTLY DIFFERENT FROM CONTROL
{ SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)

801
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TABLE II

COMPOUND 39

STUDY SUBACUTE

AVERAGE NUMBER OF IMPLANTATIONS PER PREGNANT FEMALE

ARITH HISTORICAL NEGATIVE DOSE LEVEL.

DOSE WEEK CONTROL CONTROL 5000. MG/KG
1 1428/118=12.1 202/ 16=12.6 1237 10=12.3
2 1663/134=12.4 241/ 18=13.4 143/ 12=11.9
*21
3 1623/136=11.9 241/ 20=12.1 183/ 14=13.1
21
4 1590/135=11.8 201/ 18=11.2 157/ 13=12.1
5 1671/139=12,0 203/ 16=12.7 179/ 15=11.9
6 1796/150=12.0 225/ 18=12.5 170/ 13=13.1
7 1736/151=11.5 218/ 18=12,1 147/ 14=10.5

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE NEGATIVE CONTRCL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE HISTORICAL CONTROL GROUP
& AND * = TWO-TAILED TEST
{ AND @ = ONE-TAILED TEST

ONE !,6,®,* = SIGNIFICANT AT P LESS THAN 0.05
4O !,6,@,* = SIGNIFICANT AT P LESS THAN 0.01

%, SIGNIFICANTLY DIFFERENT FROM CONTROL

&,! SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)
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i TABLE III
COMPOUND 39 STUDY SUBACUTE
AVERAGE CORPORA LUTEA PER PREGNANT FEMALE
LOG ARITH HISTbRICAL NEGATIVE - DOSE LEVEL
DOSE DOSE WEEK CONTROL CONTROL 5000. MG/KG
1 1597/118=13.5 258/ 16=16.1 151/ 10=15,1
*%3d1 ol
2 1838/134=13.7 272/ 18=15.1 1737 12=14,.4
al:
3 1781/136=13,.1 304/ 20=15.2 194/ 14=13.9
*%xDDT
4 1707/135=12.6 246/ 18=13.7 194/ 13=14.9
*xPDL
5 1840,/139=13.2 239/ 16=14.9 228/ 15=15,2
A LY T ) *2I
6 2029/150=13.5 261/ 18=14.5 187/ 13=14.4
7 1955/151=13.0 263/ 18=14.6 209/ 14=14.,9 ;
*201 R AL L)

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTBOL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP ;

& AND * =
! AND @ =

D g

ONE !,6,d,%*

WO !,6,d

’
’

TWO-TAILED TEST
ONE-TAILED TEST

= SIGNIFICANT AT P LESS THAN 0.05
¥ = SIGNIFICANT AT P LESS THAN 0.01

*,@ SIGNIFICANTLY DIFFERENT FROM CONTROL
&,! SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)

oLt
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TABLE IV
COMPOUND 39 STUDY SUBACUTE
AVERAGE PREIMPLANTATION LOSSES PER PREGNANT PEMALE
HISTORICAL  NEGATIVE DOSE LEVEL
CONTROL CONTROL 5000. MG/KG
169/118= 1.4 56/ 16= 3.5 28/ 10= 2.8
*221 *aI
175/134= 1.3 31/ 18= 1.7 30/ 12= 2.5
*aT
158/136= 1.2 63/ 20= 3.2 11/ 14= 0.8%3@D
%221
117/135= 0.9 45/ 18= 2.5 37/ 13= 2.9
*31 «*x231
169/139= 1.2 36/ 16= 2.3 49/ 15= 3.3
X %931
233/150="1.6 36/ 18= 2.0 17/ 13= 1.3
219/151= 1.5 45/ 18= 2.5 62/ 4= 4.4 h
a1 *dI

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP"

& AND * =
! AND @ =

ONE
TWO

*,d
P

LLL

1,6,0,%
1,6,0,%

]

TWO-TAILED TEST
ONE-TAILED TEST

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

SIGNIFICANTLY DIFFERENT FROM CONTROL
SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE

(HEADING OF COLUMN)
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LOG ARITH

DOSE DOSE WEEK

™ T

HISTORICAL
CONTROL

1 48/118=0.41
2 72/134=0.54
3  85/136=0.63
4 78/135=0.58
5 85/13920.62

6 73/150=0.49

7  90/151=0.60 -

=y Y M1 T

COMPOUND 39

AVERAGE RESORPTIONS (DEAD IMPLANTS) PER PREGNANT FEMALE

NEGATIVE DOSE LEVEL
CONTROL 5000. MG/KG
8/ 16=0.50 4/ 10=0,40
5/ 18=0.28 47 12=0.34
*3D
7/ 18=0.39 5/ 13=0.39
11/ 16=0.69 9/ 15=0.60
11/ 18=0.62 5/ 13=0.39
17/ 18=0.95 14/ 14=1.00
a1

™ T )

TABLE V

|

STUDY SUBACUTE

ot

MRS |

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

TWO-TAILED TEST
ONE-TAILED TEST

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

*,d SIGNIFICANTLY DIFFERENT FROM CONTROL
€,! SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUNN)
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LOG

ARITH

. HISTORICAL

DOSE DOSE WEEK CONTROL

gLl

1

7

4

37/118=0.32

45/134=0.34

51/136=0.38

51/135=0.38

59/139=0.43

51/150=0.34

50/151=0. 34

e TR Tibas Tibtus Rk NRans: NN s NSOt TR0 TSRS RN

TABLE VI
COMPOUND 39 STUDY SUBACUTE

PROPORTION OF FEMALES WITH ONE OR MORE DEAD IMPLANTATIONS

NEGATIVE DOSE LEVEL
CONTROL 5000. MG/KG

5/ 16=0.32 4/ 10=0.40

5/ 18=0.28 4/ 12=0.34

4/ 20=0.20 4/ 14=0,29

7/ 180,39 4/ 13=0.31

8/ 16=0.50 5/ 15=0.34

7/ 18=0,39 4/ 13=0.31

11/ 18=0.62 8/ 14=0.58 -

SYMBOLS ON PIRST LINE DENOTE SICNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

ONE !'* =
THO !'* =

SIGNIFICANT AT
SIGNIFICANT AT

THE HISTORICAL CONTROL GROUP

P LESS THAN 0.05
P LESS THAN 0.01

* SIGNIFICANTLY DIFFERENT FROM CONTROL
! SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)

I |
b

.

.
i



Yy Ty Ty T L) '“’] ey ey TR OTY ™) T3 Ty Ty Ty Iy T T

TABLE VII
COMPOUND 39 STUDY SUBACUTE

PORPORTION OF FEMALES WITH TWO OR MORE DEAD IMPLANTATIONS

LOG ARITH HISTORICAL NEGATIVE DOSE LEVEL

DOSE DOSE WEEK  CONTROL CONTROL 5000. MNG/KG
1 9/118=0.08 3/ 16=0.19 0/ 10=0.0
2 14/134=0.11 0/ 18=0.0 0/ 12=0.0
3 21/136=0.16 1/ 20=0.05 1/ 14=0.08
4 18/135=0.14 0/ 18=0.0 1/ 13=0.08
5 20/139=0.15 3/ 16=0.19 3/ 15=0.20
6 16/150=0.11 4/ 18=0.23 1/ 13=0.08
7  21/151=0.14 4/ 18=0.23 4/ 14=0.29

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTRCL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

ONE !,* = SIGNIFICANT AT P LESS THAN 0.05 .
TWO !,* = SIGNIFICANT AT P LESS THAN 0.01

* SIGNIFICANTLY DIFFERENT FROM CONTROL
{ SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN) ..

pLL
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WEEK

1

HISTORICAL
CONTROL
48/1428=0.03
72/1663=0.04
85/1623=0.05
78/1550=0.05
85/1671=0.05

73/1796=0.04

90/1736=0.05

COMPOUND 39

~ e T N

TABLE VIIl
STUDY SUBACUTE

)

DEAD IMPLANTS / TOTAL IMPLANTS

NEGATIVE
CONTROL
8/202=0.04
5/241=0.02
5/241=0.02
ao
7/201=0.03
11/203=0.05

11/225=0.05

17/218=0.08

DNSE LEVEL

5000. MG/KG

4/123=0,03

4/143=0.03

5/183=0.03

5/157=0.03

9/179=0.05

5/170=0.03

14/147=0.10
ol

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT DIFFERENCES USING

THE NEGATIVE CONTROL GFROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT

THE HISTORICAL CONTROL GROUP

ONE %,a
TWO *,2

= TWO-TAILED TEST
@ = ONE-TAILED TEST

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.0l

%9@ SIGNIFICANTLY DIFFERENT FROM CONTROL

SlLL

DIFFERENCES USING
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APPENDICES
II. MATERIALS AND METHODS
A. Animal Husbandry )
1. Animals (Rats and Mice)

Ten to twelve week old rats (280 to 350 g) and male
mice (25 to 30 g) were fed a commerical 4% fat diet and water ad libitum until
they Were put on experiment. Flow Laboratories random-bred, closed colony,
Sprague-Dawley CD strain rats were used in the cytogenetic studies. Flow
Laboratories ICR male mice were employed in the,Hoét-Mediated Assay.
2.  Preparation of Diet

A commercial 4% fat diet was fed to all animals. Periodic

tests to verify the absence of coliforms, Salmonella and Pseudomonas sp. were

performed.
3. Husbandry '
Animals were held in quarantine for 4-11 days. Mice
were housed five to a cage and rats one to five to a cage. Animals were
identified by ear punch. Sanitary cages and bedding were used, and changed

two times per week, at which time water containers were cleaned, sanitized

~and filled. Once a week, cages were repositioned on racks; racks were.re-

positioned within rooms monthly. Personnel hand1ing animals or working within

animal facilities wore head coverings and face masks, as well as suitable garments.

Individuals with respiratory or other overt infections were excluded from the

animal facilities.

B. Dosage Determination

1. Acute‘LD50 and L05 Determination

Since the compounds proposed for testing aré included in

116




. |

.

)

™y T

e B

T

Y T

SR |

D |

B |

-

M

the food additive regulations as "generally recognized as safe" (GRAS), it
was expected that a large number of them would be sufficiently non-toxic
so that determination of a LDy, or a LDy would be of no practical valug. In,
fact, this has been our experience with previously tested compounds from
this Tist. In the case of these relatively non-toxic compounds, attempts
were made to assure that the amounts to be admfnistered-would not affect
the animals by means (mechanical, physical, etc.) related to their bulk |
rather than to their toxicity. In the cases of certain compounds where

a LD50 or a L05 could not be determined, an exceedingly high concentration,
5 g/kg, was employed and accepted as the L05 level. In cases where the
toxicity was high enough to allow determination of a L95= the following
protocol was used.

Thirty rats of the strain chosen for studies described
below and of approximately the age and weight specified were assigned at random
to six groups. Each group was then given, using the chosen route of admin-
istration, one of a series of dosages of the test compound following a log-
arithmic dosage scheme. The series of dosages were derived from a considera-
tion of whatever toxicity information was available for the particular test

compound. The objective in selecting dosages was to choose values which would

- cause mortalities between 10% and 90%.

When information was inadequate to derive a suitable series
of dosages, five rats were used to identify the proper range. Each of these
was given one of a widely spaced (differing by 10X) series of doses. This
was confidently expected to suffice for derivation of the series of dosages

to be used in the LD50 determination.

[B BIONETICS 17
Litton
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The mortalities observed when the series of dosages were
given to the 30 rats were then subjected to a probit analysis and calculation
of LDSO’ LDS, slope and confidence 1imits by the method of Litchfie1q;and ]
Wilcoxon. The highest dose level used was either a finite L05 or 5000 mg/kg.
The intermediate level used was either 1/10 of the finite LD5 or 2500 mg/kg.
The low level used was either 1/100 of the finite LD5 or 30 mg/kg.

2. Subacute Studies

Subacute doses were identical to those used in the acute

studies. Each subacute study animal was given the acute dosage once a day

for each of five consecutive days (24 hours apart).

C. Mutagenicity Testing Protocols

1. Host-Mediated Assay

Flow Laboratories ICR random-bred male mice were used in
this study. In the acute and subacute studies ten animals, 25-30 g each, were
employed at each dose level. Solvent and positive controls were run at all
times. The positive control (dimethyl nitrosamine) was run by the acute
system only at a dose of 100 mg/kg for Salmonella. For yeaét, ethyl methane
sulfonate (EMS) intramuscularly injected at a dose of 350 mg/kg was used.
The solvents used and the toxicity data are presented in the Results and
Discussion Section of the report.

The indicator organisms used in this study were: (1)

two histidine auxotrophs (his G-46, TA-1530) of Salmonella typhimurium, and

(2) a diploid strain (D-3) of Saccharomyces cerevisiae. The induction of

reverse mutation was determined with the Salmonella; mitotic recombination
was determined with yeast. Chemicals were evaluated directly by in vitro

bacterial and yeast studies prior td, or concurrent with, the studies in
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mice. Only animals on the subacute studies were not fed the evening prior to
compound administration. The Salmonella were carried in tryptone yeast
extract gel, transferred weekly. They were transferred to tryptone yeast
extract broth 48 hours before use: they were transferred a second tié;

from broth to broth 24 hours prior to use, and again 8 hours before use.

The mouse inoculum was prepared by transferring 4 ml of the 8-hour broth
culture to 50 ml broth bottles which had been prewarmed at 37°C. Exponential
log-phase organisms were inoculated intraperitoneally into the mice approxi-
mately 2-1/2 hours later when the appropriate density indicating 3.0 x 108

cells/ml was reached. The Saccharomyces was carried in yeast complete agar.

The inoculum was ﬁrepared by harvesting the organisms from the surface of

the plates with sterile sa]ine.' The cells were washed three times with sterile
saline and suspended in a concentration of 5.0 x 108 cells/ml1. Two ml of

the suspension was inoculated into each mouse intraperitoneally. Total

plate counts on Salmonella were on tryptone yeast extract and for Saccharomyces

on yeast complete medium.
a. Acute study
Three dosage levels (usage, intermediate [determined
as discussed previously], and LD5) were administered orally by intubation to
ten mice. Positive controls and negative vehicle controls were included in
each study. A1l animals received 2 ml of the indicator organism intraperitoneally.
Each ml contained 3.0 x 108 cells for Salmonella and 5.0 x 108 cells for

Saccharomyces. Three hours later, each animal was killed and 2 ml of sterile

EB BIONETICS
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saline was introduced intraperitoneally. As much fluid as possible was then
aseptically removed from the peritoneal cavity. Dilution blanks for bacteria

containing 4.5 ml of serile saline were prepared in advance. Tenfold serial
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dilutions were made of each peritoneal exudate (0.5 ml- exudate + 4.5 ml saline)
yielding a concentration series from 100 (undiluted peritoneal exudate) through
1077, For enumeration of total bacterial counts, the 1076 and 10”7 dj]utions
were plated on tryptone yeast extract agar, 3 plates/sample, 0.2 ml1 sample/
plate. Each éamp]e was spread over the surface of the plate using a bent glass
rod immersed in 95% ethanol and flamed just prior to use. In plating for the
total mutant counts on minimal agar, the 100 dilution was used, 0.2 ml being
plated on each of 5 plates. The plating procedure was identical to that
followed for the tryptone yeast extract agar plates. A1l plates were incubated
at 37°C, tryptone yeast extract agar plates for 18 hours and minimal agar plates
for 40 hours. For yeast mitotic recombination, dilution blanks containing 4.5
‘m] of sterile saline were prepared in advance. Tenfold serial dilutions were
made of each sample yielding a series from 100 to 10'5. Samples of 0.1 ml of
the ]0'5, 10'4, and\lo'3 dilutions were removed and plated on ‘complete medium
(10 plates each). A11 plates were incubated at 30°C for 40 hours. The 10~°
dilutions were used to determine total populations and the 10'4 and 10'3 plates
were examined after an additional 40 hours at 4°C for red sectors indicating
a mutation. Bacterial scoring was calculated as follows:

- Total mutants on 5 plates x approphiate exponent =
CFU/ml (CFU is Colony Forming Units) of sample plated CFU/ml1 x one/dilution
factor (107 - 1077) = CFU/ml in undiluted exudate. The mutation frequency (MF)

calculated for each sample was:

Mf = total mutant cells
total population

(MFt/MFc = 1.00 for
MF of experimental sample control sample)

MFt/MFC = MFof control sample
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Yeast mitotic recombinants (presumptive ade 2,
his 8 homozygotes) were seen as red colonies or as red sectors on a normally

white yeast colony. The plates (from 10'4 and 10'3 dilutions) were scanned

-

under the 10X lens of a dissecting scope to enumerate the red colonies and

5

sectors. Population determinations were made from the 1077 dilution plates.

A recombinant frequency (RF) was calculated:

RF = total recombinants _counted
total number colonies screened

b. Subacute study .
Similar groups of animals at each dose level re-
ceived five oral doses of the test compound 24 hours apart. Within 30 minutes
after the last dosing, the animals were inoculated with the test organism and
handled in the.same fashion as those in the acute study.
c. In vitro study
Cultures of S. typhimurium histidine auxotrophs
(G-46 and TA-1530) were plated on appropriate media. The test compound was then

added to the plate, either in the form of a microdrop of solution (0.01 to 0.25

m1) applied to a small filter paper disc resting on the agar or a small crystal

applied directly to the agar. Tenfold serial dilutions of the culture were

~ employed and plated so as not to miss the optimum cell density for mutant growth.

Mutant colonies were observed and scored. Strain D-3 Saccharomyces cells at

proper dilutions were shaken with the test compound, diluted, and p]atéd at

50% survival level or above (see HMA Supplementary Materials and Methods). Red
sectors were then scored and the frequency calculated after suitable incubation.
Negative and positive controls were run concurrently. The positiye control was

EMS for Salmonella and Saccharomyces. The in vitro Salmonella tests were reported

[E BIONETICS
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as (+) or (-) or questionable; the in vitro Saccharomyces tests were reported

as sample concentrations, percent survival, and recombinants/]O5 survivors.

For the Saccharomyces a 50% survival level, e.g., an arbitrary 5.0% w/y test
level, was used when no LD50 was determinable. .

2. Cytogenetic Studies _

a. In vivo study
Ten to twelve week old, male, albino rats obtained

from a closed colony (random-bred) were used. A total of 59 animals in the
acute study and 18 animals in the subacute study was used, as illustrated in
the following protocol. :

Number of Animals Used

Acute Study

Treatment Time Killed After Administration
6 Hours 24 Hours 48 Hours
High Level 5 5 5
‘Intermediate Level 5 5 5
Low Level 5 5 5
Positive Control 0 0 5
Negative Control 3 3 3

Subacute Study

Five doses 24 hours apart; animals killed 6 hours after last dose.

Treatment Killed After Administration
High Level 5

Intermediate Level | 5

Low Level 5

Negative Control 3

A1l animals were dosed by gastric intubation.

Four hours after the last compound administration,

and two hours prior to killing, each animal was given 4 mg/kg of colcemid intra-

: EB BIONETICS
Litton
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peritoneally in order to arrest the bone marrow cells in C-mitosis. Animals
were killed by using COZ’ and the adhering muscle and epiphysis of one femur
were removed. The marrow "plug" was removed with a tuberculin syringe gnd

an 18 gauge needle, aspirated into 5 ml of Hanks' balanced salt solution (BSS}
in a test tube and capped. The specimens were centrifuged at 1,500 RPM in a
table-top centrifuge for 5 minutes, decanted, and 2 m1 of hypotonic 0.5% KC1
solution was added with gentle agitation to resuspended the cells. The speci-
mens were then placed in a 37°C water bath for 20 minutes in order to swell
the cells. Following centrifugation for 5 minutes at 1,500 RPM, the super-
natant was decanted and 2 m1 of fixative (3;1 absolute methanol:glacial acetic
acid) was added. Tﬁe cells were resuspended in the fixative with gentle
agitation, capped, and placed at 4°C for 30 minutes. The specimens were
again centrifuged, decanted, 2 ml of prebared fixative was added, and the
cells were resuspended and placed at 4°C overnight. '

The following day the specimens were again centri-
fuged, decanted and 0.3 - 0.6 ml of freshly prepared fixative was added to
obtain a suitable density. The cells were resuspended and 2 - 3 drops of the
suspension were allowed to drop onto a clean, dry slide held at 15° from the
horizontal. As the suspension flowed to the edge of the slide, it was ignited
by an a]cohol.burner and allowed to flame. Following ignition, the slides were

allowed to dry at room temperature overnight. Duplicate slides were prepared.

__The slides were stained using a 5% Giemsa solution (Giemsa buffer pH 7.2) for

20 minutes, rinsed in acetone, 1:1 acetone:xylene, and placed in fresh xylene
for 30 minutes. The slides were then mounted using Permount (Fisher Scientific)
and 24 x 50 mm coverglasses. The coverglasses were selected to be 0.17 mm

+ 0.005 mm in thickness by use of a coverglass micrometer. The preparations
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were examined using Leitz Ortholux I & II microscopes with brightfield optics
and xenon light sources. These specimens were scanned with 10X and 24X objec-
tives and sujtable metaphase spreads that were countable were then examiqed
critically using 40X, 63X or 100X oil immersion flatfield apochromatic objec-
tives. Oculars were either 12X or 16X widefield periplanatics and the tube
magnification either 1X or 1.25X. The filters used were either a didymium
(BG20) or a Schott IL570 mu interference filter.

The chromosomes of each cell were counted and only
diploid cells were analyzed. They were scored for chromatid gaps and breaks,
chromosome gaps and breaks, reunions, cells with greater than ten aberrations;
polyploidy, pulverization, and any other chromosomal aberrations which were
observed. They were recorded on the currently used forms and expressed as
percentages on the summary sheets. Fifty metaphase spreads were scored per
animal. Mitotic indices were obtained by counting at least 500 cells and
the ratio of the number of cells in mitosis/the number of cells observed was

expressed as the mitotic index.

Positive controls in the acute sfudy consisted of
animals which had been given the known mutagen Triethylene Melamine (TEM) admin-
istered intraperitoneally at a level of 0.30 mg/kg. Negative controls on the
acute and subacute studies consisted of the vehicle in which the compound was
administered. The dosage levels, solvents and toxicity data are included in
the Results and Discussion Section of the report.

b. In vitro study
Human embryonic lung cultures (WI-38) which were

“negative for adventitious agents (viruses, mycoplasma) which may interfere

o [B BIONETICS
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were used. These cells were employed at passage level 19. The cells had

been transferred using 0.025% trypsin and planted in 32 oz. prescription
bottles containing 40 ml of tissue culture medium. When growth was approxi-
mately 95% confluent the cells were removed from the glass using tryps;n, '
centrifuged, and frozen in tissue culture medium containing dimethyl sulfoxide
(DMSO). Cells were frozen in vials in the vapor phase of liquid nitrogen at

6 cells/ml. When needed, the vials were removed from

a concentration of 2 x 10
1iquid nitrogen, quick-thawed in a 37°C water bath, washed free of DMSO, sus-
pended in tissue culture medium (minimal essential medium [MEM] plus 1%
glutamine, 200 units/ml of penicillin and 200 ug/ml of streptomycin and

15% fetal calf serum) and planted in milk dilution bottles at a concentra-
tion of 5 x 10 cells/ml. The test compound was added at three dose levels
using three bottles for each level, 24 hours after planting. The dose levels
required a preliminary determination of a tissue culture toxicity. This was
accomplished by adding logarithmic doses of the compound in saline to a series
of tubes containing 5 x 105 cells/ml which were almost confluent. The cells
were examined at 24, 48, and 72 hours. Any cytopathic effect (CPE) or inhibi-
tion of mitoses was scored as toxicity. Five more closely spaced dose levels
were employed within the two logarithmic dosages, the higher of which showed
toxicity and the lower no effect. The solvents used and the range finding
data are presented in the toxicity data report under Results and Discussion.
The dose level below the lowest toxic level was employed as the high level.
Logarithmic dose levels were employed for the medium and low levels.

| | Cells were incubated at 37°C and examined twice

daily to determine when an adequate number of mitoses were present. Cells were

harvested by shaking when sufficient mitoses were observed, usually 24 - 48

EE BIONETICS
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hours after planting, centrifuged, and fixed in absolute methanol:glacial
acetic acid (3:1) for 30 minutes.

The specimens were centrifuged, decanted,~§nd ]
suspended in acetic acid-orcein stain (2.0%) and a drop of suspension placed
on a clean dry slide. Selected coverglasses 0.17 mm in thickness were placed
on the suspension and the excess stain gently expressed from the slide. The
coverglasses were sealed with clear nail polish and examined immediately.

The microscopes, objectives, oculars, filters
and light sources were enumerated under thelmetaphase description. Positive
controls used were TEM (at a concentration 6f 0.1 mcg/ml dissolved in saline)
and negative contré]s which consisted of the vehicle in which the test compound
was dissolved, which was 0.85% saline. Data were reported on forms currentiy
used and expressed as percentages on the anaphase summary sheets.

3. Dominant Lethal Assay '

In this test, male and female random bred rats from a
closed colony were employed. These animals were 10-12 weeks old at the time
of use. Ten male rats were assigned to each of 5 groups; 3 dose levels selected
as described above, a positive control (triethylene melamine) (TEM) and a
negative control (solvent only). The positive control was administered intra-
peritoneally. Administration of the test compound was orally by intubation
in both the acute study (1 dose) and in the subacute study (1 dose per day
for 5 days). Following treatment, the males were sequentially mated to 2
females per week for 8 weeks (7 weeks in the subacute study). Two virgin
female rats were housed with a male for 5 days (Monday through Friday). These

two females weré removed and housed in a cage until killed. The male was

rested on Saturday and Sunday and two new females introduced to the cage on
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Monday. It has been our experience that conception has taken place in more
than 90% of the females by Friday and that the two day rest is beneficial to
the male as regards subsequent weekly matings. Fema]es were killed using C02.
at 14 days after separating from the male, and at necropsy the uterus was
examined for deciduomata (early deaths), late fetal deaths and total imp]anta-
tions.

Sufficient animals were provided in our experimental
design to accommodate for any reduction in the number of conceptions. Each
male was mated with two females per week, and this provided for an adequate
number of implantations per group per week (200 minimum) for negative controls,
even if there was a fourfold reduction in fertility of implantations. Results
were analyzed according to the statistical procedures described in Supp1émentary

Materials and Methods. Corpora lutea, early fetal deaths, late fetal deaths

and total implantations per uterine horn were recorded on the raw data sheets,

which are submitted separately.

D. Supplementary Materials and Methods
1. Host-Mediated Assay In Vitro and Formulae
- a. Bacterial in vitro plate tests

This method has been published by Ames: The Detec-

~ tion of Chemical Mutagens with Enteric Bacteria, in Chemical Mutagens; Prin-

ciples and Methods for Their Detection, Vol. 1, Chapter 9, pp. 267-282, A.

Hollaender, Editor, Plenum Press, New York (1971).

b. In vitro for mitotic recombination
| (1) Strain D-3 was grown to stationary phase
on complete medium agar plates at 30°C (3-4 days). Cells were rinsed from the

plates and washed twice in saline and cell concentration determined spectro-
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photometrically. (A standard curve previously determined for colony forming

units versus % transmittance at 545 mu was easily used.)

(2) Cells from-the concentration suspeqsion
were diluted appropriate1y into 0.067 M Phosphate buffer pH 7.2 to provide .
5 x 107 cells/ml in a total of 25 ml.

(3) The test chemical was first tested for
4 hours at 30°C, with shaking, at concentrations which permitted determination
of the 50% survival level. Then, if not included in the first experiment, the
compound was tested again only at the 50% survival level. If 50% survival level
could not be determined, the arbitrary test level of 5% w/v was used.

(4) Following treatment, cells were diluted and
plated on complete agar medium for determination of total population and red
sectors. Total surviving population was conveniently measured on plates of
10°4 and 10—5 dilutions using 0.2 ml per plate (5 plates), and sectors deter-
mined on plates of 1073 and 1074 dilutions using 0.2 ml per plate (5 plates).
Plates were incubated for 2 days at 30°C followed by a holding period of 2 days
at 4°C to promote color development with limited enlargement of the colonies.
Red sectors were scored by systematically scanning the plates with a dissecting

microscope at 10X magnification.

(5) The frequency of red sectors can then be

5

calculated and may be expressed conveniently as sectors per 10° survivors for =

comparison with untreated controls.
(6) Ethyl Methane Sulfonate (EMS) was employed
gs the positive control in both in vitro systems.
c. Minimal medium (bacteria):

Spizizen's Minimal Medium:
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4X Salt Solution:

(NH4) SO4 8.0 gm

K2HP04 56.0 gm )
KH2P04 24.0 gm

Na Citrate 4.0 gm

Mg SO4 0.8 gm

Biotin 0.004 gm

H20 qs to 1 Titer

Sterilize by autoclaving
(121°C/15 min.)

Medium:
4X Salt Solution :250 ml

5.0% Glucose (sterile) :100 m1 (If histidine is added
at concentration of 30
mg/liter, this becomes
a complete bacterial

medium. )
1.5% Bacto-agar :650 ml
(sterile)

d. Complete medium (bacteria):
Bacto-Tryptone 1.0 gm
Yeast-Extract - 0.5 gm
Bacto-Agar : 2.0 gm
Distilled H,0 100.0 ml
Sterilize by autoclaving (121°C for 15 minutes).

e. “Complete medium (yeast):

KH2P04 - 1.5 gm
MgSO4 0.5 gm
(NH,),S0, 4.5 gm

EB BIONETICS
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Peptone 3.5 gm

Yeast-Extract 5.0 gm

Glucose 20.0 gm .

Agar 20.0 gm o
Distilled H,0 1000.0 ml

Sterilize by autoclaving (121°C for 15 minutes).
2. Cytogenetics In Vitro Preparation of Anaphase Chromosomes

(from Nichols, 1970)

"Anaphase preparations may be made by several methods. One
convenient approach is to grow cells directly on coverslips in petri dishes.
With human fibroblasts 400,000 cells added to a 22 x 44 mm coverslip in a 50
mm petri dish grown in a 5% CO2 atmosphere in air has proved very satisfactory.
When adequate numbers of mitoses are visualized directly utilizing an inverted
microscope (usually 48 to 92 hours after planting) the coverslip is transferred
to absolute ethanol for 15 minutes for fixation._ They are then stained with
any one of a number of suitable stains (Fuelgen, May-Grunwald-Giemse, orcein)
and attached to a slide with mounting media for evaluation. Anaphase prepara-
tions may also be prepared on cells grown in suspension or cells from a mono-
layer that have been put into suspension. In this instance the cells are
centrifuged and fixed with the'squash fixative. They are then suspended in
the stain and a drop of the suspension put on the slide and covered with a
coverslip. However, in this case, only the excess stain is gently expressed
from under the coverslip and no squashing is carried out. In anaphase prepara-
tions no pretreatment with colchicine or hypotonic expansion is used and no
technique for spreading the cells is used, so that the spindle and normal re-

lationships of the chromosomes are not disturbed.”
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3. Statistical Analyses of Dominant Lethal Studies
The following statistical analyses were employed as a
means of analyzing the results of the dominant lethal studies.
a. The fertility index
The number of pregnant females/number of mated
females with the chi-square was used to compare each treatment to the control.
Armitage's trend was used for linear pfoportions to test whether the fertility
index was linearly related to arithmetic or log dose.
b. Total number of implantations
The t-test was used to determine significant
differences between average number of implantations per pregnant female for
each treatment compared to the control. Regression techniques were used to deter-
mine whether the average number of implantations per female was related to

the arithmetic or log dose.

C. Total number of corpora lutea

The t-test was used to determine significant

differences between average number of corpora lutea per pregnant female for

each treatment compared to the control.
d. Preimplantation losses
Preimplantation losses were computed for each female

by subtracting the number of implantations from the number of corpora lutea.

Freeman-Tukey transformation was used on the preimplantation losses for each
female and then the t-test was used to compare each treatment to control. Re-
gression technique was used to determine whether the average number of pre-

implantation losses per female was related to the arithmetic or log dose.

' EB BIONETICS 131
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e. Dead implants
Dead implants were treated the same as pre-
implantation losses.
f. One of more dead implants s -
The proportion of females with one or more dead
implants was computed, each treatment compared to control by chi-square test and
Armitage's trend used for linear proportions to see if proportions were
linearly related to either arithmetic or log dose. Also, probit regression
analysis was used to determine whether the probit of the proportions was related |
to log dose. ;o
g. Two or more dead implants
The proportion of females with two or more dead
impTants computed was treated same as above (f).
h. Dead implants per total implants
Dead implants per total implants were computed for
each female and used Freeman-Tukey arc-sine transformation on data for each
female; then used t-test to compare each treatment to control.
| Historical control data was compiled on a continuous basis
as studies were completed. In addition to comparing each treatment to control,
as outlined above, each treatment was compared to a historical control.
In order to take variation between males into account,

a nested model was used. An analysis of across weeks is also provided.

In addition to these tests, the distribution forms of the

~ various parameters were tested in order to evaluate the appropriateness of some

of the tests being used. Certain correlations between parameters may exist
and were examined as one step to determine the appropriateness of models. If

necessary, alternate test methods were implemented.
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The results are presented in tabular form with the
addition of historical control information. In addition to these tables,
a written report of all findings is provided. As information became available

from the on-going investigation of these data, it was reported and suggestioﬁs

jncluded for changes to the methods of analysis. The statistical reports give

the level of significance using both a one-tailed and two-tailed test. Finally,

a summary sheet for each study is provided.
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F. Abbreviations

1. mu = micron

2. mcg = ug = microgram

3. g = gram g .

4. kg = kilogram

5. ml = milliliter

6. rpm = revolutions per minute

7. °C = degrees centigrade

8. pH = power of the hydrogen ion concentration to the base 10

9. M = molar solution '

10. conc. = concentration

11. MTD = maximum tolerated dosage = High = L05 if determined
or else exceedingly high dose, such as 5 g/kg

12. INT = intermediate = medium level

13. USE = usage level if known = low level

14. BSS = balanced salt solution

15. C-metaphase = cells arrested in metaphase, using colchine

or colcemid -

16. LD = that dosage which produced 50% mortality in the
group of animals treated

17. L05 = that-dosage which produced 5% mortality in the group

of animals treated

18. NC = negative control

19. PC = positive control

20. AU = acute usage level (low level)

21. Al = acute intermediate level (medium level)

22. AMTD = acute maximum tolerated dose level (LD5 level,

high level)
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23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.

-39.

40.
41.

42.

43.

44.
45.
46.

SAU = subacute usage level (Tow Tevel)

SAI = subacute intermediate level (medium level)

SA LD5 = subacute L05 1eve1 (MTD level, high level)

co, = carbon dioxide - .
DMN = Dimethyl nitrosamine

EMS = Ethyl methane sulfonate

TEM = Triethylene melamine

DMSO = Dimethyl sulfoxide

MEM = minimal essential medium (Eagle's)
CPE = cytopathic effec; V
. his = histidine marker
D-3 = mitotic recombinant strain of Saccharomyces

mf = mean mutant frequency

MFt/MFc = mean mutant frequency of the test compound group
compared to mean mutant frequency of the négative control
group

CFU = colony forming units

WI-38 = code name for a strain of human embryonic lung
tissue culture cells

Rec x 105 = mitotic recombinants x 10°

Mean B/A = mean frequency

tot. scr. = total scored

tot. = total

X2 = a test of variation in the data from the computed

regression line - tested in these studies at the 5% level

Aber. aberrations

Frag. = fragment

HMA = host-mediated assay
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